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1 L A N D  RESOURCES SERIES No.11 
This report presents soil and landform mapping o f  about one million hectares 
Summary i n  the Avon Valley and central wheatbelt  o f  Western Austral ia  at a scale of 
1:100,000. 
The study area spans from the lateritic plateau o f  the Darling Range to the 
broad, flat  landscape o f  the wheatbelt  and covers four  broad  physiographic 
regions: 
• the Zone o f  Ancient Drainage; 
• the Zone o f  Rejuvenated Drainage; 
• the West Kokeby Zone; and 
• the Darling Range Zone. 
Twenty-five soil landscape units were identified and mapped on  the accom- 
panying map sheets. A soil landscape unit  is an area o f  land that  occurs in  a 
recognisable position in  the landscape and contains a specific set o f  soil types. 
The landform, location, parent material, native vegetation and soil types o f  each 
soil landscape unit are described within the text. 
Forty-two soil types were identified and described and a br ie f  comment 
made on their capability for agriculture. Section 4.1 rates the capability o f  these 
soil types to support common agricultural land uses and lists their limitations. 
The area o f  each soil landscape unit and each soil type were calculated. An 
estimate o f  the percentage occurrence o f  individual soil types within each soil 
landscape unit is given. 
The major use of  this study will be  regional land use planning. The soil land- 
form maps have been interpreted to produce land degradation hazard maps and 
land capability maps for common land uses. 
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1.1 Purpose a n d  scope study (King and Wells 1990). To the 
1. Introduction e a s t  o f  t h e  s t udy  a rea ,  McArthur The aim o f  this study is to provide (1992) mapped the landforms o f  the 
soil information for regional land use K e l l e r b e r r i n  area .  To t h e  e a s t  of planning For  planners to  b e  able to McArthur 's  study area is the survey make informed decisions about land a r e a  o f  B e t t e n a y  a n d  Hingston's 
use,  i t  i s  essent ia l  tha t  t hey  h a v e  a (1961) work 'The soils and land use basic knowledge o f  the land resource o f  the Merredin area' .  A continuous 
and its capabilities, corridor o f  broadscale mapping now 
The soil landscape maps show the exists from the Swan Coastal Plain to 
spatial extent o f  the study area's soil east of  Merredin. 
types. The soil landscape maps have 
been  interpreted to produce maps o f  1.3 L a n d  use land capability and land degradation 
hazard. The  maps o f  land capability 1.3.1 Historical 
show the locat ion and extent  o f  the 
land  suitable for  various land  uses.  
The first European farmers settled 
The maps o f  land degradation hazard 
t h e  A v o n  Val ley  i n  1831 when 
Lieutenant Dale led a party o f  20 peo- highlight areas which suffer from or 
have the potential  to  be  affected b y  p l e  across t he  Dar l ing  R a n g e  from 
land degradation. Guildford to York. The settlers estab- 
l i shed  t h e m s e l v e s  as  pastoralists, The major  users o f  this report are grazing sheep on native herbage and e x p e c t e d  t o  b e  D e p a r t m e n t  o f  cropping small areas o f  the better soil Agriculture staff. Knowledge o f  the types. 
a r e a  o f  e a c h  so i l  t y p e  w i l l  enable 
research and extension priorities to be F o r  t he  nex t  50  yea r s  t he  region 
more  accurately set. The  capability 
d e v e l o p e d  a t  a s t e a d y  r a t e  as  new 
rat ings provide  informat ion  o n  the  areas o f  
land  were  released,  settled 
performance o f  each soil and list its and cleared. 
limiting factors. In the second half o f  1880, the rail- 
Rural land in  the western fringe o f  w a y  c a m e  t o  t h e  A v o n  Valley 
the study area and parts o f  the Avon reducing the isolation o f  the farmers. 
Valley is increasingly subject to pres- Large advances i n  agriculture were 
sures for sub-division and re-zoning m a d e  i n  t h e  e a r l y  1900s, 
f o r  m o r e  i n t e n s i v e  l a n d  use .  T h i s  Superphosphate  came  into  general 
report  wil l  provide planners within use, together with  the seed drill, the 
State planning bodies and  the  local  s t r ipper  ha rves t e r  a n d  la rge  horse 
sh i re  c o u n c i l s  w i t h  l a n d  r e s o u r c e  teams. The j a m  and York gum 
soils* 
information which will allow them to were found to produce excellent crops 
better locate various activities. when superphosphate was applied. 
Use o f  maps o f  this scale by  farm- The most notable farming develop- 
ers is restricted to  initial catchment ments i n  the study area i n  the 1920s 
planning based on the broad soil land- w e r e  t h e  i n t r o d u c t i o n  o f  t h e  farm 
scape units. The  sister publications tractor and the first attempts to intro- 
titled 'Soils o f  the Northam Advisory duce subterranean clover. I n  1936, 
District '  (Lantzke [1992, 1993] and the first sidings for  bulk  wheat  han- 
Ful ton  and Lantzke [1993]), which  dling were built. The years following 
d e s c r i b e  so i l s  c a p a b l e  o f  b e i n g  the  Second  Wor ld  W a r  saw a rapid 
m a p p e d  a t  a sca le  o f  1:10,000,  are inc rease  i n  the  a rea  es tab l i shed  to 
more relevant for farm planning. improved pasture. 
Other  government  departments ,  Advances  i n  soi l  nutr i t ion in  the 
private consultants and the general 1950s allowed trace element deficien- 
public also require information on the cies on sandplain soils to be corrected 
land resource, thus opening up  large areas o f  land. 
I n  t he  1970s a r a n g e  o f  herbicides 
1.2 Location became available f o r  weed  control 
allowing the development o f  reduced 
T h e  s t u d y  a r e a  cover s  a b o u t  tillage systems. 
1,000,000 ha  in  the Avon Valley and 
cen t r a l  w h e a t b e l t  (F igure  1). T h e  1.3.2 Current 
western edge o f  the study area is bor- The dominant land use in the study 
Corresponds to soil types 18 and 19 o f  dered either by  State Forest or by  the area is agricultural production with 
this report. Darling Range rural land capability an es t imated annual  gross value of 
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Table 1. Agr icul tura l  l a n d  use  statistics 1988-89 season 
Source: Australian Bureau of Statistics (1989a,b,c) 
Toodyay Northam York Beverley Goomalling Dowerin Wyalkatchem Cunderdin Tammin Quairading Total 
(100%)* (100%)* (100%)* (95%)* (60%)* (35%)* (50%)* (90%)* (50%)* (20%)* 
No. of holdings 
(commercial) 117 162 126 153 113 105 68 102 58 101 1141 
No. of hobby farms 
/rural retreats + + + + 3200 
Total area ('000 ha) 93 107 139 170 167 171 137 192 116 202 1588 
Cleared area ('000 ha) 77 94 125 151 145 157 122 175 106 181 1394 
Crop area ('000 ha) 13 26 30 34 63 81 72 90 49 70 555 
% crop 14% 24% 21% 20% 38% 47% 53% 47% 42% 35% 35% 
Wheat ('000 tonnes) 15 27 31 34 86 108 92 119 75 96 719 
Wheat yield (t/ha) 2.3 2.0 2.4 2.2 2.0 2.0 1.8 2.0 2.1 1.9 2.0 
Barley ('000 tonnes) 3.7 3.5 5.1 5.2 4.3 4.8 3.1 4.5 2.6 6.9 46 
Barley yield (t/ha) 2.1 1.8 1.9 1.8 1.7 1.7 1.6 1.8 1.5 1.7 1.7 
Oats ('000 tonnes) 3.1 4.3 8.0 16 1.9 2.6 1.9 2.3 1.7 4.3 48 
Oats yield (t/ha) 1.7 1.7 1.7 2.0 1.6 1.5 1.1 1.5 1.4 1.5 1.7 
Lupins ('000 tonnes) 2.4 4.1 6.3 5.5 20.5 22.1 13.2 26.2 9.0 10.8 124 
Lupin yield (t/ha) 1.5 1.1 1.2 1.0 1.3 1.2 1.1 1.0 1.1 1.0 1.1 
Field peas (tonnes) 0 25 180 21 163 2298 3754 931 777 524 8908 
Field peas (t/ha) 0 0.8 0.7 1.0 0.6 0.8 0.8 0.7 0.8 0.7 0.8 
Improved pasture 
('000 ha) 46 53 69 113 70 58 15 71.0 32 89 644 
% improved pasture 49% 50% 50% 67% 42% 34% 11% 37% 28% 44% 43% 
No. of sheep ('000) 297 338 428 573 292 259 146 273 154 356 3223 
* Per cent of the shire within the study area. 
+ Most of the hobby farms/rural retreats occur within these shires. 
Note: The 1988 season produced above average crop yields. 
$260 million** (1988/89). There are based  pastures is the  major  activity l a t ive  l a n d  v a l u e s  a n d  introduced 
about  1000 commercia l  rural  hold-  wi th  cropping be ing  o f  less  impor-  management  p rob lems  such  as soil 
ings and about 3200 hobby farmers tance (about 10% o f  the cleared land erosion, weed and pest infestation, or 
who are located mainly in the west o f  is c ropped  each  year) .  Oats are t he  fire and stock control. Another aspect 
the study area. The total population is m o s t  c o m m o n  cereal  grown. I n  the  o f  concern is the  loss o f  agricultural 
about 22,000, with numbers static or  west the percentage o f  uncleared land land, such as the  fertile Avon Valley, 
falling in the eastern part o f  the study is higher than in the wheatbelt. Little from agricultural production. 
a r e a  a n d  i n c r e a s i n g  i n  t h e  wes t .  or none o f  the remaining native vege- A smal l  n u m b e r  o f  extractive 
Northam is a major service town with tation is now being cleared. i ndus t r i e s  e x i s t  i n  t h e  s t udy  area. 
a population of  about 8000. Other agricultural land uses prac- B l u e  m e t a l  i s  m i n e d  f r o m  several 
The type o f  agriculture pract ised tised in  the study area include: quarries for use  in  road construction, 
changes in  a gradual t rend f rom the • tree planting for windbreaks, shel- while  i ronstone gravel is excavated 
broad, flat wheatbelt landscape in  the ter and fodder; from numerous shallow borrow pits. 
east to the Darling Range country in  • planting and grazing o f  salt toler- 
Sand is removed from the bed o f  the 
the west. ant species on saltland; and 
A v o n  R i v e r  f o r  t h e  construction 
industry. 
I n  the east, the dominant land use • raising small numbers o f  cattle, 
i s  b r o a d s c a l e  c r o p p i n g  a n d  sheep  pigs, goats and horses. 
grazing on  subterranean clover and A significant and growing propor- 
medic based pastures. About 50% o f  t ion o f  rural  l and  in  the  wes t  o f  the 
the cleared land is cropped each year. s t u d y  a r e a  i s  b e i n g  u s e d  f o r  rural 
The major cereal crop grown is wheat residential and hobby farm develop- 
with smaller areas o f  barley and oats. ments. t  The area's close proximity to 
Large  areas o f  lupins are grown on  Perth and picturesque location attract For the ten shires in Table 1. 
the lighter soil types. Field peas are city commuters,  retired couples and 1- Appendix 5 lists management practices 
grown on the heavy, valley soils. local  people  seeking an  alternative that need to be considered for special 
I n  the  west,  where  the rainfal l  is l i festyle.  There  is concern  t ha t  t he  rural subdivisions. 
h i g h e r  a n d  t h e  l a n d  o f t en  s teeper ,  surrounding agricultural enterprises 
sheep grazing on subterranean clover may  be  adversely affected b y  specu- 
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1.4 Climate The influence o f  westerlies depends the Avon Valley dense air falls to the 
upon intensity and position o f  depres- valley floor resulting in temperature 
T h e  s t udy  a r e a  e x p e r i e n c e s  a sions. Towards the end o f  winter, the inve r s ions  d u r i n g  w i n t e r  months, 
Med i t e r ranean  c l imate  typi f ied  b y  anticyclonic bel t  moves southward, which are responsible for winter fogs. mild, wet  winters and hot, dry  sum- and b y  summer  i t  has m o v e d  so far  Frosts occur from May to September, 
mers. This weather pattern is mainly sou th  t h a t  i ts  axis  i s  o f f  t h e  s o u t h  a n d  are  m o s t  f r e q u e n t  i n  Ju ly  and cont ro l led  b y  the  movemen t  o f  t he  coast, causing easterly winds to pre- August. 
anticyclonic belt,  which lies east  to  vail over most o f  the State. 
w e s t  a c ro s s  t h e  c o n t i n e n t  f o r  s i x  Windy conditions are experienced Ra in  falls main ly  dur ing winter, f rom late winter through spring and m o n t h s  o f  t h e  year .  T h i s  system 
moves nor thward during the  winter  
Figure 2 shows the rainfall isohyets summer. The prevailing winds in July 
a n d  b r i n g s  w e s t e r l y  w i n d s ,  cool for the study area. Rainfall decreases and August are from the west, north- 
from about 800 m m  per annum in the west and north, while summer winds cloudy weather and rain to the south- 
w e s t  t o  a b o u t  325 m m  i n  t h e  east .  veer f rom south-west through south ern portion o f  Western Australia. The 
westerly winds  are maintained b y  a 
Table 2 gives the mean monthly rain- a n d  eas t  i n  t he  ant icyclonic  cycle. 
se r i es  o f  dep re s s ions  w h i c h  m o v e  
fall for  nine locations i n  and around Typical  o f  this season are h o t  days 
e a s t w a r d ,  w e l l  sou th  o f  Western the study area. with low to moderate relative humidi- 
Australia, and others which originate 
f r o m  t h e  I n d i a n  O c e a n  a n d  move 
south-eastward pas t  Cape Leeuwin. 
T h e  ho t t e s t  m o n t h s  a re  J a n u a r y  t ies ,  s t r ong  o v e r n i g h t  a n d  early 
and February, and the coldest months morning easterlies, and weak south- 
are July and August (see Table 3). In  west afternoon sea breezes. 
Table  2. M e a n  m o n t h l y  ra infal l  a t  n i n e  locations i n  a n d  a r o u n d  t h e  s tudy  a r e a  (mm) 
January February March April M a y  June July August September October November December Total 
Mundaring Weir 11 14 21 53 141 215 217 169 110 70 29 16 1066 
(1900-1988) 
Bakers Hill 7 15 16 37 79 117 109 83 60 35 19 9 586 
(1965-1985) 
Toodyay 9 13 2 0  26 69 103 104 82 47 33 14 9 529 
(1877-1989) 
Beverley 9 13 17 23 56 82 79 60 36 23 14 9 421 
(1886-1988) 
Northam 8 18 2 2  28 52 84 75 55 40 27 15 8 433 
(1965-1986) 
Wongan Hills 11 23 19 27 47 69 60 47 31 21 15 6 376 
(1966-1987) 
Cunderdin 11 19 18 25 48 68 61 46 30 18 13 7 364 
(1957-1988) 
Kellerberrin 16 20 18 25 42 59 49 38 25 15 12 9 328 
(1957-1988) 
Wyalkatchem 18 15 28 35 36 66 51 33 28 22 14 3 349 
(1965-1975) 
Table  3. M e a n  da i ly  m a x i m u m  t e m p e r a t u r e  a n d  m e a n  dai ly  p a n  evaporation 
Mean  daily maximum temperature (°C) 
Station January February March April M a y  June July August September October November December 
Northam 34.0 33.6 30.6 25.9 20.8 17.7 16.7 17.8 20.4 23.7 28.3 32.1 
(1952-86) 
Bakers Hill 31.9 31.7 28.5 23.5 19.2 16.1 15.1 15.6 17.5 21.4 25.7 29.9 
(1965-85) 
Beverley 34.1 33.3 30.6 25.8 21.1 17.8 16.7 17.5 20.2 24.2 27.8 32.0 
(1968-86) 
Cunderdin 34.1 33.2 30.4 25.2 20.8 17.6 16.5 17.5 20.3 24.1 28.2 31.9 
(1950-88) 
Mean daily pan  evaporation (mm) 
Station January February March April May June July August September October November December 
Bakers Hill 11.3 10.5 8.2 4.9 2.9 1.9 1.8 2.3 3.2 5.0 7.7 9.9 
(1972-81) 
Muresk Ag. College 10.2 9.6 7.3 3.9 2.5 1.5 1.7 1.8 2.8 4.8 7.2 9.5 
(1971-81) 
Cunderdin 9.2 8.6 6.6 3.9 2.3 1.4 1.5 1.7 2.8 4.2 6.1 8.3 
(1950-88) 
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1.5 Geology 
Most  o f  the agricultural region of 
Wes t e rn  A u s t r a l i a  i s  unde r l a in  by 
rocks o f  the Yilgarn Craton. This has 
b e e n  a re la t ive ly  s table  p a r t  o f  the 
ear th 's  crust  f o r  2400 mil l ion years 
(Geological Survey 1990). The rocks 
o f  the Yilgarn Craton within the study 
a r e a  a r e  p r e d o m i n a n t l y  gneisses, 
granites and migmatites. 
G n e i s s e s  a r e  r o c k s  w h i c h  were 
affected b y  high pressures and tem- 
peratures  ( that  is, metamorphosed) 
when  they were  a t  depths o f  several 
kilometres below the earth's surface. 
They are hard  crystalline rocks with 
b a n d s  o f  d i f fe ren t  minera l s  which 
m a y  b e  f r o m  a f e w  m i l l i m e t r e s  to 
several centimetres wide. The miner- 
als present are commonly quartz and 
felspars, but there may also be a high 
proportion o f  dark, iron and magne- 
sium bearing minerals. 
Granites are also hard crystalline 
1==i 
Gravelly sand or sand 
Ironstone caprock 
(duricrust) 
Mottled Zone 
(sandy clay rich in iron and aluminium 
oxides) 
Pallid Zone 
(White to pink sandy clay of kaolinitic miner- 
alogy) 
Weathered rock 
(saprolite) 
Bedrock 
rocks, but  they are always dominated rocks formed by deforming clay rich Figure 3. The lateritic profile 
b y  quartz and felspars, have very few sedimentary rocks) and banded iron 
d a r k  mine ra l s  a n d  are n o t  banded. formations (alternating thin layers o f  Quartz dykes are also prominent fea- Granites form when very large mass- quartz and ironstone). The  rocks i n  tures in  many  areas. M o s t  doleritic e s  o f  m o l t e n  r o c k  ( ' m a g m a ' )  are this gneiss complex have been subject dykes  have  b e e n  d a t e d  a t  between pushed up ('intruded') into the earth's to many  phases  o f  deformation and about 560 and 2450 million years old. c rus t .  H e r e  t h e  m a g m a  c o o l s  and are now mainly  aligned i n  approxi- In the study area the dykes common- crystallises. mately north-south trends. l y  t r e n d  E-W,  N N W - S S E  and 
Migmatites are mixed rocks with In  contrast, the areas with granitic NNE-SSW. patches o f  both gneissic and granitic basement, which occur either side o f  The drainage systems i n  Western textures. Jimperding Gneiss Complex, have a Australia developed over 60 million Earth movements over hundreds o f  relatively uniform composition domi- years ago but river flow has decreased mi l l ions  o f  years  have  upl i f ted  the  nated by quartz and felspar. The large over the last ten million years as the r o c k s  o f  t h e  Y i l g a r n  C r a t o n  a n d  granitic intrusions ('batholiths') often climate has become drier. Chains of 
weathering has led to soil formation, have  a c i rcular  out l ine  and  m a y  b e  p laya  lakes (seasonal  sal ine lakes) 
A n  impor tan t  geological  feature many kilometres across. A particular- developed along the drainage lines in 
w i t h i n  t h e  s t u d y  a r e a  i s  t he  l y  d i s t i nc t  o n e  i s  t he  Ke l l e rbe r r i n  the eastern parts o f  the district. The 
J i m p e r d i n g  G n e i s s  C o m p l e x  B a thol i th  w h i c h  i s  abou t  90  k m  i n  Meckering Line defines the western 
( G e o l o g i c a l  S u r v e y  1990)  w h i c h  diameter.  M a n y  smal le r  bathol i ths  limit o f  these lake chains. A drop in 
c r o s s e s  t h e  d i s t r i c t  f r o m  n o r t h  o f  form the basement rocks west o f  the the sea level or  uplift o f  the basement 
T o o d y a y  t o  e a s t  o f  Beverley.  Th i s  Jimperding Gneiss Complex. rocks  has  reac t iva ted  t he  drainage 
zone  is about  4 0  k m  wide  and coin- T h e  Yi lga rn  Cra ton  h a s  severa l  systems to the west o f  this line. 
cides with the Avon Valley. su i t es  o f  b a s i c  a n d  q u a r t z  dykes  Dur ing the Tertiary period, from 
The  rocks o f  this gneiss complex intruded into the  gneisses, granites abou t  60  to  10 m i l l i o n  y e a r s  ago, 
are some o f  the oldest identified any- and migmat i tes .  Dykes  f o r m  w h e n  Western Australia h a d  a mois t  tem- 
w h e r e  i n  t h e  wor ld .  Uran ium- lead  mol t en  mate r ia l  is fo rced  upwards  perate to tropical climate which led to 
isotope measurements have indicated in to  f ractures  wi th in  the  basemen t  high rates o f  rock weathering and soil 
ages o f  about 3350 million years for r o c k s  a n d  c o o l s  t o  f o r m  a f e a t u r e  formation. The deep soils that formed 
some o f  the minerals present. A van-  wh ich  is of ten  ver t ical  and  m a y  be  were characterised by  accumulations 
e t y  o f  r o c k  t y p e s  o c c u r  i n  th i s  f r o m  mil l imetres  to  tens  o f  met res  o f  iron, aluminium and quartz in  the 
c o m p l e x ;  t h e  m o s t  c o m m o n  a re  w i d e  a n d  severa l  k i lomet res  long,  upper parts o f  the profile, and intense 
quartz felspar gneiss, amphibolite and D y k e s  u s u a l l y  o c c u r  i n  swa rms ,  leaching o f  other constituents from 
ultramafic rocks (that contain little which are groups with similar com- the rest o f  the profile. The  resulting 
quartz but many iron and magnesium positions, ages and trends. The most soils or  lateritic profile were some- 
minerals) ,  quartzi tes  ( formed f rom common rock type is dolerite which t imes  t ens  o f  m e t r e s  d e e p  and 
sandstones and dominated by quartz), is a dark rock with a high proportion consisted o f  several distinct zones as 
schists (fine grained, shiny layered o f  i r o n  a n d  m a g n e s i u m  mine ra l s ,  shown in Figure 3. 
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I n  the Pleistocene period (from 2 divides, long gentle slopes and broad The landscape consists o f  a undu- 
million years until 10,000 years ago) valleys that contain salt lakes at their lating lateritic pla teau wi th  narrow, 
the sea level dropped and/or uplift o f  l o w e s t  po in t .  T h e s e  cha ins  o f  sa l t  swampy ,  m i n o r  v a l l e y  floors. 
the south-west o f  Western Australia lakes are sediment filled remnants o f  However ,  i n  t h e  e a s t  o f  t h i s  zone, 
occurred. This resulted in  a cycle o f  an  anc ien t  d ra inage  sys t em w h i c h  eastward flowing streams and rivers 
erosion which str ipped the  lateritic now flows only in  wet years. The gra- s u c h  as T a l b o t  B r o o k ,  Clackline 
mantle to varying degrees exposing dients o f  these valleys are low, often B r o o k  a n d  the  D a l e  River  have  cut 
the lateritic profile and, in places the with grades o f  1:1500 or less. back into this plateau creating steep, 
bedrock below. Large  areas  o f  ye l low sandpla in  gravelly (lateritic) and rocky valleys. 
The extent of  dissection o f  this lat- and gravelly soils occur on the upland T h e  g e n t l y  u n d u l a t i n g  plateau 
eritic profile can be  used  to explain areas. 
Dissection o f  the lateritic pro- uplands contain ironstone 'buckshot' 
the development o f  soils throughout file on the gently sloping hillsides has gravel soils wi th  some areas o f  pale 
m u c h  o f  the south-west  o f  Western resulted i n  the formation o f  hardset- s a n d  w h i l e  t h e  d i s s e c t e d  lateritic 
Australia. t ing ,  g r e y  d u p l e x  so i l s  w i t h  s o m e  s lopes  h a v e  g rave l ly  dup lex  soils. 
loose, sandy surfaced duplex soils on Where  dissection has been  greatest, Where  li t t le or  no  erosion o f  the  the lower slopes. Localised areas o f  grey and red  loamy sands and sandy lateri t ic  profi le  has occurred  these  soils fo rmed  f r o m  fresh rock  occur  b a r n s  h a v e  d e v e l o p e d  f r o m  fresh 
fossil soils have been preserved either where the bedrock has been exposed. rock. The terraces o f  the major rivers 
as sandplain or as 'buckshot gravels' The valley floors contain either heavy contain a variety o f  alluvial soils. above breakaway hills  a t  the top o f  red and grey soils or  pale, sandy sur- The average annual rainfall for this t he  landscape .  W h e r e  t he  la ter i t ic  f a c e d  d u p l e x  soi ls .  T h e  average zone,  wi thin  t he  s tudy area, ranges profile has been  dissected to reveal  annual rainfall o f  this zone within the f r o m  a b o u t  5 5 0  m m  t o  almost the pallid zone, loamy sand and sandy study area ranges from about 375 mm 800 mm. loam over clay soils have developed, to about 325 mm. 
Where removal o f  the lateritic profile The West Kokeby Zone The Zone o f  Rejuvenated Drainage 
has been complete the soils are shal- T h i s  z o n e  i s  d e f i n e d  b y  t h e  
The West Kokeby Zone occurs as a 
low, g r i t ty  so i l s  o n  g r an i t e  o r  r e d  small  area  i n  t he  south o f  the  study Mecker ing  L ine  t o  the  eas t  and the loams on dolerite. Darling Range to the west. a r e a  n e s t l e d  b e t w e e n  t h e  Darling 
1.6 Physiography 
The Zone o f  Rejuvenated Drainage 
R a n g e  Z o n e  a n d  t h e  Z o n e  of 
Rejuvenated Drainage. 
is characterised by  greater dissection 
The average annual rainfall for this This zone includes all the land east zone  ranges  f rom about  375 m m  to o f  t h e  M e c k e r i n g  L i n e  (Mulcahy ,  about 550 mm. 1967) and extends beyond the eastern 
edge o f  the wheatbelt. It  corresponds The Darling Range Zone 
to  the 'Zone  o f  salt lakes and sand- The Darling Range Zone occurs in 
plains' as defined by  Mulcahy (1967). the  wes t  o f  the  study area. I t  corre- Appendix 1 discusses the merging 
The landscape consists o f  a gently sponds to Mulcahy's (1967) 'Zone o f  o f  soil landscape units across phys- 
undulating plateau, with wide convex Detrital Laterites'. iographic regions. 
Four broad physiographic regions o f  t he  l andscape ,  t h a n  the  Z o n e  o f  
Dissection o f  the lateritic profile 
occur  wi th in  the  s tudy area. These  A n c i e n t  Dra inage  to  the  east ,  thus 
has left a low lying, flat, sandy land- 
are: 
w i t h  gentlyundulating f o r m i n g  steeper ,  na r rower  valleys 
which  contain rivers and creeklines s ides lopes .  A n u m b e r  o f  swamps 
• the Zone o f  Ancient Drainage; occur on the valley floor. that flow every winter. This zone cor- 
• the Zone o f  Rejuvenated responds to  the 'Dissected Laterites' The soils are predominantly deep, Drainage; (Mulcahy, 1973). sandy duplex profiles and deep sands 
• the Darling Range Zone; and Small remnants o f  sandplain occur, w i t h  areas  o f  g rave l ly  soi ls  o n  the 
• the West Kokeby Zone. often bordered b y  a scarp o r  break- sideslopes. 
Each zone has a characteristic suite away. Large areas o f  sandy surfaced The average annual rainfall for this 
o f  landforms,  soils and  vegetation, o v e r  y e l l o w i s h  c l ay  soi ls ,  f o r m e d  zone is around 500 mm. 
Climatic changes combined with soil from the dissection o f  lateritic profile, 
and landform differences result in  a occur in the east o f  this zone. 
different land use pattern across these I n  areas where the lateritic profile 
zones. Figure 4 shows the location o f  has  been  complete ly  removed (e.g. 
the physiographic regions within the the Avon Valley), extensive areas of 
study area. It should be noted that the rocky ,  r e d  a n d  g r e y i s h  so i l s  have 
b o u n d a r y  b e t w e e n  t h e s e  zones  i s  developed f rom fresh rock. The  val- 
often not distinct and can merge over ley  floors are less extensive than  in 
a distance o f  up to 10 km*. The study the  Z o n e  o f  A n c i e n t  Dra inage  and 
area occurs within the Avon Province c o n t a i n  a l l uv i a l  c l ays ,  b a r n s  and 
o f  the Western Region of  Australia. sands. The first order streams have a 
characteristic 'V'  shape. 
The Zone o f  Ancient Drainage 
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2. Methodology 
2.1 L a n d  resource survey scape units in the West Kokeby Zone 
were created by the authors as no pre- The land resource survey involved vious mapping had been completed in 
the following steps. that zone. 
• Compilation o f  existing land Sect ion 3.1 describes t he  25 soil 
resource information, landscape units mapped. The identi- 
• Field reconnaissance to become f y i n g  c h a r a c t e r i s t i c s  landform, 
familiar with soils already location, parent material, vegetation 
described within the area. and soil types are discussed. A n  esti- 
• Initial stereoscopic examination mate o f  the percentage occurrence of 
o f  aerial photographs to develop the soil types within  each soil land- 
preliminary soil landscape unit scape unit is given. 
boundaries. T h e  f r e e  s u r v e y  t e c h n i q u e  was 
• Fieldwork to record soil profile, u s e d  to  iden t i fy  w h e r e  soi l  profile 
landform and native vegetation descr ipt ion sites would  b e  located. 
data at representative sites. Sites were chosen b y  the judgement 
• Correlation o f  field survey data of  the surveyor to either check 
bound- 
with subsequent aerial photograph aries o f  map  units or  to  examine the 
interpretation to check and adjust soil type within a map unit. 
map unit boundaries. The soil profile, landform and veg- 
• Limited sampling o f  the major etation type were described according 
soil types for laboratory analyses. to McDonald e t  al. (1984). Soil pro- 
• Digitising o f  linework on aerial files were hand augered to a depth of 
photographs by  computer aided 1.0 m, where possible. Use was also 
drafting (GIS) to produce maps on m a d e  o f  exposed  roads ide  cuttings 
a cadastral base. and excavation pits. Over  2600 soil 
profiles were described f r o m  which • Computer entry o f  field survey 
data for storage within the 
42 soil types were identified (see sec- 
WARTS database. t ion 3.2). T h e  soils w e r e  classified 
into soil series (Purdie, unpublished) 
• Preparation o f  project report. and according to  Nor thco te  (1984) 
The soil landscape units were iden- and Isbel l  (1993).  Ten o f  the  major 
tified by  stereoscopic interpretation soil types were sampled for laborato- 
o f  black and white aerial photographs ry analysis (see Appendix 3). 
which had a scale o f  1:50,000. A soil 
landscape unit is an area o f  land that 2.2 L a n d  capability 
occurs i n  a recognisable posi t ion i n  assessment 
the landscape and contains a specific 
set o f  soil types. Land capability is the ability o f  the 
land to sustain a specific use without I t  was  poss ible  to  m a p  soil  land- undesirable on-site or off-site effects. 
scape units  previously described in 
other surveys over much  o f  the  sur- T h e  c l a s s i f i c a t i o n  u s e d  i n  this 
v e y  area .  However ,  i n  s o m e  a reas  study is the standard five class system 
new unit  names had  to be  created to  adopted  b y  the  Western  Australian 
d e s c r i b e  d i f f e r ing  l a n d s c a p e s  o r  Depar tment  o f  Agricul ture  for  land 
because o f  a difference in the scale o f  capability assessment. The capability classes indicate the degree or  severity mapping. 
o f  physical limitations to a particular I n  the Zone o f  Ancient  Drainage, land use. Capability sub classes (land t h e  so i l  a s s o c i a t i o n s  d e f i n e d  b y  qualities) indicate  the  nature  o f  the 
Bettenay and Hingston (1961) in  the limitations. Class I land has the high- 
Merredin area were mapped. Some o f  est  potential  a n d  fewest  limitations 
t h e  l a n d  su r f aces  d e s c r i b e d  b y  f o r  a spec i f i ed  use ,  w h i l e  C l a s s  V M u l c a h y  a n d  H i n g s t o n  (1961)  i n  land is regarded as prohibitive for the 'Soils o f  the York-Quairading Area '  proposed land use. 
w e r e  m a p p e d  w i t h i n  t h e  Z o n e  of 
Rejuvenated Drainage. In  the Darling L a n d  qualities 
Range Zone, landform units described Land qualities are those attributes b y  M c A r t h u r  e t  al. (1977)  were o f  land which influence its capability 
m a p p e d  w h e r e  app rop r i a t e .  The for a specified use. Yalanbee unit which was first defined 
by  Churchward and McArthur (1980) T h e  l a n d  q u a l i t i e s  considered 
was also mapped.  Al l  the  soil land- appropriate in the study were: 
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Moisture availability (m) Trafficability (t) 1. Identifying and describing the soil 
Moisture availability is the ability Trafficability refers to the ability types within the zone. 
o f  a soil to  retain moisture fo r  plant  to use  machinery. Boggy  and rocky 2. Selecting the land use types rele- 
growth. I t  i s  dependent  on  soil  tex- soils and steep sloping land all limit vant to the region. These were 
ture ,  s t ructure ,  organic  ma t t e r  and  vehicle access, annual pastures, cereal crops, 
porosity. Salinity (y) (wheat), lupins, field peas, and 
canola 
Salinity is the build up  o f  soluble Nutrient availability (n) sa l t s ,  e spec i a l l y  s o d i u m  c h l o r i d e  3. Identifying relevant land qualities 
Nutrient availability is the ability within the soil profile. High salt lev- o f  importance for plant growth, 
o f  a soil to  retain nutrients for  plant  e l s  i n  t h e  s o i l  w a t e r  i n c r e a s e  t he  
for farm management and for con- 
growth. It  depends on the soil 's  clay o s m o t i c  p r e s s u r e  a n d  a f fec t  t h e  
servation requirements. 
con ten t ,  c l a y  type ,  o rgan ic  ma t t e r  Plant's ability to take up moisture. Land qualities are those attributes 
content and pH. Wind erosion hazard (w) 
of, or affecting, land which influ- 
ence the suitability of  land for a 
Waterlogging (i) Wind erosion hazard is the poten- specific use. They render land 
tial for a piece o f  land to erode owing suitable for a specific use or, con- Waterlogging occurs when a soil is to the action o f  wind. It  is dependent versely, they become limiting saturated with water. Oxygen supply o n  the  s o i l ' s  e rodib i l i ty ,  t h e  w i n d  factors for such use. to the roots becomes limited affecting exposure ,  t he  type  a n d  a m o u n t  of 
plant growth and vigour. ground cover and land management  
4. Holding discussions with 
practices. Department of  Agriculture staff 
Rooting conditions (d) and farmers to define how capable 
Water erosion hazard (e) each soil is at supporting common R o o t i n g  c o n d i t i o n s  r e f e r  t o  the 
mechanical impedance to root devel- Water erosion hazard is the poten- 
agricultural land uses. The limit- 
tial for sheet, rill or gully erosion to ing factors (qualities) o f  each soil o p m e n t  a n d  t h e  a m o u n t  o f  soil 
v o l u m e  a v a i l a b l e  to  p l a n t  roots. occur on a 
piece o f  land. It  is depen- were identified. 
dent upon the soil's erodibility, slope 5. Developing the overall land capa- Siliceous hardpans, hardened mottled gradient,  rainfall ,  run-on  received, bility classification for the soil 
zone  (called conglomerate b y  some ground cover and land management. 
farmers), shallow bedrock and dense 
clay layers all affect root growth. 
Recharge hazard (g) 
Recharge hazard  is the potential 
Soil structure decline (s) f o r  a p i e c e  o f  l a n d  to  r echa rge  the 
Soil structure decline can be divid- 
deep groundwater table and thus con- 
tribute to salinity. e d  in to  two  categories;  (1)  surface 
soil structure decline on heavy soils; 
and  (2)  the  deve lopmen t  o f  t raff ic  D e r i v i n g  t h e  classification 
compact ion pans  be low the surface There were five stages in deriving 
on lighter soils, the land capability classification. 
types for each land use (see 
Table 7). The overall capability is 
determined by the most limiting 
quality or qualities. In Table 7 
those land qualities which are lim- 
iting are shown as letter suffixes. 
There may be more than one lim- 
iting land quality. No subscript is 
shown for soils rated as Class I 
because there are no significant 
limiting factors. 
L a n d  capability classes 
Class I Land with a very high capability for the proposed use. Either there are no physical limitations to the speci- 
fied land use, or the limitations are easily overcome. Risk of  land degradation is low. 
Class I I  Land with a high capability for the proposed use. Some physical limitations do occur, affecting either its 
use, or land degradation risk. These limitations can be overcome through careful planning or moderate 
application o f  conservation measures. 
Class I I I  Land with a fair capability for the proposed use. Physical limitations do occur which will significantly 
affect land use or result in moderate risk of  land degradation. Careful planning and/or extensive conserva- 
tion measures are required. 
Class I V  Land with a low capability for the proposed use. There is a high degree of  physical limitation or a high 
risk o f  degradation which can only be overcome with expensive conservation measures or development 
costs. Future technology or economic circumstances may change this classification. 
Class V Land with a very poor capability for the proposed activity or use. The severity o f  its physical limitation 
prohibits its use. 
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2.3 Maps  of land  capability Maps of land degradation 
a n d  land  degradation hazard 
hazard  M a p s  s h o w i n g  a reas  p r o n e  to 
degradat ion  were  p roduced  for  the 
following: Land capability maps • waterlogging; Land capability maps o f  the study 
area were produced for the following • 
traffic compaction pan develop- 
l a n d  uses :  a n n u a l  p a s t u r e ,  w h e a t  ment; 
(Tr i t icum aes t ivum) ,  swee t  lup ins  • non-wetting; 
(Lupinus angust i fol ius) ,  f ie ld  peas  • wind erosion; 
(Pisum sativum) and canola (Brassica • water erosion; 
napus). Annual pasture m a y  consist • surface soil acidification; o f  subterranean clover (Trifolium sub- 
• sub surface soil acidification; and terraneum), burr  medic  (Medicago 
p o l y m o r p h a )  o r  m u r e x  m e d i c  • 
surface soil structure decline. 
(Medicago murex) based pastures or  T h e s e  m a p s  w e r e  p r o d u c e d  by 
grassy and broad-leaved pastures. interpretat ion o f  t he  soi l  landscape 
maps. Each land degradation hazard T h e s e  m a p s  w e r e  p r o d u c e d  by 
interpretation o f  the  soi l  landscape w a s  d iv ided  in to  a n u m b e r  o f  sub- 
maps. The total percentage o f  Class I classes 
depending on  its severity, e.g. 
, II, III, IV and V soil within each soil nil, minor, moderate and severe (see 
l andscape  un i t  w a s  c a l c u l a t e d  f o r  
Section 5.1). The percentage area of 
each land use (using the percentage 
each sub-class within each soil land- 
occurrence o f  each soil  type within  scape unit was 
estimated. 
each soil landscape unit (section 3.1) The maps o f  land degradation haz- 
a n d  t h e  r a t i ngs  f o r  e a c h  so i l  t y p e  a r d  h i g h l i g h t  a reas  which 
given i n  the  l and  capabil i ty assess- predominantly experience each sub- 
ment tables (section 4.1)). class o f  that form o f  degradation. 
The land capability maps are divid- 
ed  into five categories based  on  the 
p e r c e n t a g e  o f  C l a s s  I a n d  I I  soils 
within the soil landscape unit: 
• Land where > 80% o f  the area has 
a very high (Class I) or high 
(Class II) capability. 
• Land where 50-80% o f  the area 
has a very high (Class I) or high 
(Class II) capability. 
• Land where 20-50% o f  the area 
has a very high (Class I) or high 
(Class II) capability. 
• Land where 5-20% of  the area has 
a very high (Class I) or high 
(Class II) capability. 
• Land where < 5% of  the area has 
a very high (Class I) or high 
(Class H) capability. 
Note: T h e s e  m a p s  i n d i c a t e  where 
areas at r isk o f  be ing  affected 
by  that form o f  degradation are 
m o s t  l ike ly  t o  occur.  Factors 
o ther  than soi l  and  landform, 
such  as management  and sea- 
sonal climatic variations, will 
d e t e r m i n e  t h e  ac tua l  area 
affected. 
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3. Results 
3 . 1  S o i l  l a n d s c a p e  units 
Each physiographic region can b e  sub-divided into a number o f  soil land- 
scape units. As their name suggests, these units contain groupings o f  similar 
soils that occur at a set position in  the landscape. The soil landscape units have 
been mapped at a scale o f  1:100,000 on the accompanying map sheets. 
This section describes each o f  the 25 soil landscape units. The identifying 
characteristics, landform, location, parent material, vegetation and soil types of 
each unit are discussed. A n  estimate o f  the percentage occurrence o f  the soil 
types within each soil landscape unit is given. In  reality, because o f  the scale of 
mapping, small areas of  soil types other than those identified will occur within 
soil landscape units. 
3 .1 .1  T h e  Z o n e  o f  A n c i e n t  Drainage 
Nine soil landscape units have been mapped within this zone (see Figure 5). 
The Ulva unit (U) contains large areas of  yellow sandplain and gravelly soils 
that occur as long, regular slopes often high up in the landscape. This unit is all 
that remains of  the old lateritic profile that once covered the entire landscape. 
The Booraan unit (B) occurs on the hillslopes and contains hardsetting, sandy 
loam over clay soils formed f rom the dissection o f  the lateritic profile. The 
Collgar unit (C) occurs on the lower slopes and contains sandy surfaced duplex 
soils derived from colluvial material. The Danberrin unit (D) occurs adjacent to 
r o c k  ou tc rop  and  conta ins  soils f o r m e d  f r o m  the  wea the r ing  o f  exposed 
bedrock. Areas o f  rock outcrop and steep rocky hills large enough to be mapped 
out are included as a separate map unit (R). 
There are two major valley types within the Zone o f  Ancient Drainage. The 
Belka unit (Be) contains pale, sandy surfaced valleys while the Merredin unit 
(M) contains heavy, red and grey valley soils. Areas o f  these valleys that have 
become saline have been  mapped out  as the saline sub units Be(s) and M(s) 
respectively. The Nangeenan uni t  (N) contains areas o f  calcareous `morrel 
soils' that often occur adjacent to salt lakes. The Baandee unit (Ba) contains the 
salt lake system and its associated dunes. 
U l v a  soi l  l a n d s c a p e  u n i t  (U) 
Yellow sandplain and gravelplain o f  the eastern wheatbelt. This unit contains 
small areas of  pale sand. 
Landform 
Undulating, upland areas and divides with long, gentle slopes (1 to 5%). This 
unit can occur adjacent to the valley floor where sand has moved downslope. 
Breakaways are occasionally present and occur at the boundary between the 
Ulva and the Booraan unit. 
Location 
The Ulva unit comprises a large percentage o f  the Zone o f  Ancient Drainage. 
A n  extensive area occurs in  the North Cunderdin/North Wyola area. 
P a r e n t  material 
Lateritic sandplain remnant 
Vegetation 
Sandplain heath with scattered trees. Banksia sp., sandplain pear (Xylomelum 
angustifolium), tarnmar (Allocasuarina campestris), bull mallee 
(Eucalyptus pyriformis), Wodjil (Acacia sp.), Christmas tree (Nuytsia floribun- 
da) and tea tree (Leptospennum erubescens). 
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Soil landscape units found in the 
Zone of  Ancient Drainage 
1. The gently undulating landscape o f  the Zone o f  Ancient 
Drainage. Note the long, smooth hillslopes and extensive 
valley f loor  which has a chain o f  salt lakes at  its lowest 
point. 
2. The Ulva soil landscape unit. Yellow sandplain and gray- 
elplain o f  the eastern wheatbelt. This photograph shows an 
area o f  the Deep yellow sand  soil type. 
The Booraan soil landscape unit. Hillslopes with hardset- 
ting, grey to brownish sandy loam over shallow clay soils. 
The Collgar soil landscape unit. Gentle, lower slopes con- 
taining sandy surfaced duplex o r  'mallee soils'. 
The Danberrin soil landscape unit. Irregular, low hills con- 
taining areas o f  brownish grey and red loamy sands to sandy 
[owns that have formed from freshly exposed rock Rock is 
common within the soil profile. 
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6. The Be[Ica soil landscape unit. Broad, flat valleys containing 
sand over clay soils. Common in the west o f  the Zone o 
Ancient Drainage. 
7. The Merredin soil landscape unit. Broad, flat valleys o f  the 
eastern wheatbelt containing heavy red and grey soils. 
8. The Nangeenan soil landscape unit. Reddish, 'powdery' sur- 
faced morrel soils that often occur adjacent to salt lakes. 
9. The Baandee soil landscape unit. Salt lakes, channels, flar.r 
and associated dunes. 
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Soil types* 
Major soils % occurrence** 
3. Yellow gradat ional  loamy sand 50% 
2. Deep yellow sand 25% 
4. Pale  s a n d  over gravel/loamy sand 15% 
7. Shallow mott led zone 5% 
Minor soils 
1. Deep pale sand 3% 
5. Waterlogged sand 1% 
6. Deep yellow acid sand 1% 
B o o r a a n  soi l  l a n d s c a p e  u n i t  (B) 
Hillslopes predominantly containing hardsetting, grey to brownish sandy 
loam over clay soils. 
Landform 
Upper and midslopes, often below the Ulva sandplain (a small breakaway or 
dip i n  the landscape may separate this unit from the Ulva unit). Slopes o f  3 to 
10%. White, weathered pallid zone or saprolite may occur on the soil surface. 
Location 
Major unit, common throughout the Zone o f  Ancient Drainage. 
P a r e n t  material 
Pallid and mottled zones of  the dissected lateritic profile. 
Vegetation 
Salmon gum (Eucalyptus salmonophloia), gimlet (E. salubris), white gum 
(E. wandoo) and mallee woodland. 
Soil types 
% occurrence 
10. Sandy loam over clay 70% 
11. Loamy  sand  over clay 20% 
9. Shallow hardset t ing grey 
sandy loam over clay 10% 
C o l l g a r  soi l  l a n d s c a p e  u n i t  (C) 
Gentle, lower slopes containing sandy surfaced duplex or  `mallee soils'. 
Landform 
This unit  occurs on  the gentle, lower  slopes. I t  is of ten  found  be low the 
Booraan or Ulva unit and above a Belka or Merredin valley unit. Slopes o f  1 to 
3%. 
Location 
* See  sect ion 3.2 for  a descr ip t ion  o f  each 
soil type. Minor unit. More common to the east and north o f  the study area. 
** This is an estimate o f  the percentage occur- 
rence o f  each soil type within the map  unit P a r e n t  material 
throughout the study area. The  percentage 
occurrence o f  each soil type will vary f rom Colluvial material derived from the dissected lateritic profile. 
area to area. I n  reality, because o f  the scale 
o f  mapping, small areas o f  soil types other Vegetation 
t h a n  t h o s e  i d e n t i f i e d  w i l l  o c c u r  within 
each soil landscape unit. Various species o f  mallee (Eucalyptus transcontinentalis, E. cylindriflora, 
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E. erythronema and E. foecunda) with some white gum (E. wandoo) and tam- 
mar (Allocasuarina campestris). 
Soil types 
11. Loamy sand  over clay 
% occurrence 
100% 
D a n b e r r i n  soi l  l a n d s c a p e  u n i t  (D) 
Areas o f  rocky, red and greyish brown loamy sands and sandy b a r n s  formed 
from freshly exposed bedrock. Rock outcrop is common. 
Landform 
The Danberrin unit occurs as irregular, low hills with slopes o f  2 to 20% and 
is found in  association with and often below areas o f  Steep Rocky Hills (R). 
Commonly occurs on the mid  and upper slopes o f  the landscape. 
Location 
Occurs at scattered locations throughout the study area, wherever bedrock is 
exposed. 
P a r e n t  material 
Granite, gneiss, migmatite and basic rocks such as dolerite. 
Vegetation 
York gum (Eucalyptus loxophleba) and j a m  (Acacia acuminata) woodland. 
Soil types 
Major soils % occurrence 
19. Brownish grey granit ic loamy sand 50% 
18. Rocky r e d  b rown  loamy sand/sandy loam 45% 
Rock outcrop 2% 
Minor soils 
20. R e d  b rown  doleritic clay loam 2% 
22. Coarse  granitic sand <1% 
21. Hardset t ing gri t ty quartzitic soil <1% 
S t e e p  R o c k y  Hi l l s  so i l  l a n d s c a p e  u n i t  (R) 
Areas o f  bare rock and steep rocky hills with minimal soil development. 
Landform 
Steep hills which contain large areas o f  rock outcrop. Slopes range from 10 
to greater than 30%. 
Location 
This unit occurs at scattered locations throughout the zone wherever bedrock 
is  exposed. I t  is more  common in  the Zone  o f  Rejuvenated Drainage where 
greater dissection o f  the landscape has revealed more bedrock. 
P a r e n t  material 
Granite, gneiss, migmatite, quartzite and basic rocks such as dolerite. 
Vegetation 
Jam (Acacia acuminata), sheoak (Allocasuarina huegeliana) and York gum 
(Eucalyptus loxophleba). 
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Soil types 
This unit  contains soils similar to  those found on  the  Danberrin soil land- 
s cape  uni t .  However ,  t h e  soils  con ta in  m u c h  m o r e  r o c k  ou tc rop  and  are 
generally shallower in  depth. The Stony soils association contains the follow- 
ing soil types: 
Rock outcrop 
Major soils 
% occurrence 
30% 
18. Rocky r e d  b rown  loamy sand/sandy loam 30% 
19. Brownish grey granitic loamy sand 30% 
Minor soils 
20. R e d  b rown  doleritic clay loam 5% 
22. Coarse  granitic sand 4% 
21. Hardset t ing gri t ty quartzit ic soil 1% 
B e l k a  soi l  l a n d s c a p e  u n i t  (B) 
Broad, flat valleys o f  the central and eastern wheatbelt containing sand over 
clay soils. 
Landform 
Broad trunk valleys, up to about 3 k m  wide with gradients o f  about 1:700 to 
1:1500. Natural drainage lines are ill defined and old stream channels or  sand 
seams mark the surface of  this unit. Saline areas o f  the Belka unit that are large 
enough to be mapped have been mapped as the sub unit Belka (saline), [13e(s)] . Saline areas that were too small to be  mapped out  separately occur within the 
Belka unit and comprise about 5% o f  the area. 
Location 
The Belka unit is the most common type o f  valley in  the western part o f  the 
Zone o f  Ancient Drainage. Its occurrence is less common further to  the  east 
where the Merredin unit is more common. 
P a r e n t  material 
Alluvium. 
Vegetation 
Salmon gum (Eucalyptus salmonophloia), gimlet (E. salubris), York gum 
(E. loxophleba) and white gum (E. wandoo) woodland. 
The height o f  the tree species is generally shorter on the Belka unit  than on 
the Merredin unit and in some cases these species adopt a mallee formation. 
Soil types 
% occurrence 
30. Shallow sandy surfaced valley soil 60% 
29. Deep sandy surfaced valley soil 40% 
M e r r e d i n  soi l  l a n d s c a p e  u n i t  (M) 
Broad, flat valleys o f  the eastern wheatbelt containing heavy, red  and grey 
soils. 
Landform 
Major valley floors up to about 3 k m  wide with gradients o f  1:250 to  1:500. 
Sometimes contain crabholes (gilgais). 
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Saline areas o f  the Merredin unit that are large enough to b e  mapped have 
been mapped as the sub unit Merredin (saline), 1M(s)]. Saline areas that were 
too small to be mapped out separately occur within the Merredin unit and com- 
prise about 5% o f  the area. 
Location 
The Merredin unit is the major valley type in  the eastern part o f  the Zone of 
Ancient Drainage. Its occurrence is less common closer to the Meckering Line 
where the Belka unit is more common. 
Pa ren t  material 
Colluvium and alluvium. 
Vegetation 
Salmon gum (Eucalyptus salmonophloia) and gimlet (E. salubris) woodland. 
Soil types 
% occurrence 
Major soils 
25. R e d  brown sandy loam over 
clay valley soil 75% 
26. R e d  clay valley soil 10% 
27. Grey  clay valley soil 10% 
Minor soils 
28. Grey  to b rown  cracking clay 3% 
31. Powdery surfaced calcareous soil 2% 
N a n g e e n a n  soi l  l a n d s c a p e  u n i t  (N) 
Areas o f  reddish, powdery surfaced, `morrel soils' that often occur adjacent 
to salt lakes. 
Landform 
Generally found on the valley floor, immediately adjacent to the salt lake 
sys tem.  T h e  N a n g e e n a n  u n i t  may ,  however ,  o c c u r  o n  t h e  l o w e r  slopes. 
Commonly occurs on the south-east side o f  salt lakes. Limestone may be pre- 
sent on the soil surface. Approximately 10% of  this unit is affected by salinity. 
Location 
The  Nangeenan uni t  has a l imited occurrence within the  study area. I t  is 
found in  larger areas in the eastern wheatbelt. A large area o f  this unit occurs 
just north o f  the study area around the Cowcowing lakes. 
P a r e n t  material 
Wind blown deposits derived from the Baandee salt lake system. 
Vegetation 
Moffel (Eucalyptus longicornis) woodland. 
Soil type 
31. Powdery surfaced calcareous soil 
% occurrence 
100% 
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B a a n d e e  soi l  l andscape  u n i t  (Ba) 
Salt lakes, channels, flats and associated dunes. 
Landform 
The Baandee unit  occurs at the lowest point o f  the broad valley floor. This 
unit can be  up to 3 k m  i n  width and has gradients o f  about 1:1500. Calcareous 
and gypsiferous dunes fringe the main salt lake channel. 
Location 
Two salt lake systems occur within the study area: 
• t he  ea s t  b r a n c h  o f  t he  M o r t l o c k  Rive r  w h i c h  w i n d s  i n  a b i g  a rc  from 
Meckering and Cunderdin through north Tammin to Dowerin; and 
• the Yenyening Lakes branch o f  the Avon River which occurs south-east of 
Beverley. 
Parent material 
Alluvium. 
Vegetation 
T h e  sal t  lakes  and  dra inage  channels  conta in  n o  vegetat ion.  Samphire 
(Halosarcia spp.) grows on the severely waterlogged and saline areas immedi- 
ately surrounding the lakes and channels. The less severe areas support saltbush 
(Atriplex sp.) and bluebush (Maireana brevifolia). The lunettes and dunes that 
occur  on  the  margins  o f  the  salt  l ake  sys tem conta in  Calli tris  sp., sheoak 
(Allocasuarina obesa) and Melaleuca sp. 
Soil types 
% occurrence 
Salt lakes and drainage channels 70% 
32. Soils fringing the salt lakes 30% 
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3.1.2 T h e  Z o n e  o f  Rejuvenated  Drainage 
Eight  soil landscape units have been  mapped in  the  Zone  o f  Rejuvenated 
Drainage (Figure 6). 
The Quailing unit (Qu) occurs as an undulating, upland plateau containing 
areas o f  yellow and pale sandplain. This unit is all that remains o f  the old lat- 
eritic profile that  once covered the entire landscape. The  Ewerts  un i t  (Es), 
which is often separated from the Quailing unit by a breakaway, occurs on  the 
hillslopes over large areas in  the east o f  the Zone o f  Ancient  Drainage. The 
soils are formed from the dissected lateritic profile and contain predominantly 
sand or loamy sand over yellowish clay soils. 
Where rejuvenation o f  rivers has completely stripped away the lateritic pro- 
file, areas o f  soils have developed from the weathering o f  fresh rock. These 
areas have been mapped as the York unit (Y). The Avon Valley sideslopes con- 
sists almost entirely o f  the York unit. The Hamersley unit (H) comprises the 
thin, poorly drained, midslope drainage lines within the York unit. The Steep 
Rocky Hills (R) which are associated with the York unit are mapped out. 
The Avon unit (A) occurs on the floodplains o f  the Avon, lower Mortlock 
and lower Dale rivers and contains a mixture o f  alluvial clays, loams and sands. 
The Mortlock unit (Mo), which occurs upstream from the Avon unit, typically 
contains salinity and waterlogging prone, sand or loamy sand over clay soils. 
T h e  Eaton  uni t  (E) comprises pale  surfaced sandplain that  contains poorly 
drained seepage areas and lakes. Two large areas o f  the Eaton unit occur within 
the study area, one north o f  Meckering and the other in  the East  Bolgart-West 
Goomalling area. 
Quai l ing  soi l  landscape  u n i t  (Qu) 
Yellow and pale sandplain and gravelly soils o f  the central wheatbelt that are 
often found above a breakaway. 
Landform 
Discrete areas o f  sand and gravel plain, often found above a breakaway as an 
undulating plateau on the catchment divide. Also includes areas o f  deep, spill- 
way sands that have moved off the plateau onto adjacent areas o f  hillslopes. 
Slopes range from 0 to 5%. 
Location 
Common east o f  the Avon Valley but  west  o f  the Meckering Line. A good 
example occurs at the Mawson radio tower. North o f  the Goldfields Road, the 
Quailing unit is surrounded b y  fewer breakaways and often has an appearance 
intermediate between the Quailing unit and the pale, undulating Eaton sand- 
plain to the north. 
Parent material 
Lateritic sandplain remnant. 
Vegetation 
Low woodland and sandplain scrub. Banksia sp., tammar (Allocasuarina 
campes t r i s ) ,  w h i t e  g u m  (Euca lyp tus  w a n d o o ) ,  E. macrocarpa ,  t e a  tree 
(Leptospermum erubescens), parrot bush (Dryandra sp.) and Christmas tree 
(Nuytsia floribunda). 
Soil types 
% occurrence 
Major soils 
4. Pale sand over gravel/loamy sand 35% 
3. Yellow gradational loamy sand 30% 
1. Deep pale sand 15% 
2. Deep yellow sand 15% 
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Soil landscape units found in the 
Zone o f  Rejuvenated Drainage 
10. The Avon Valley is a major feature within the Zone of 
Rejuvenated Drainage. Here the lateritic profile has been 
completely dissected leaving an undulating landscape 
comprised o f  rocky, red, loamy soils. 
11. The Quailing soil landscape unit. Yellow 
and pale sandplain and gravelly soils of 
the central wheatbelt which often occur 
above a breakaway. This photograph 
shows the Deep pale sand soil type. 
12. The Ewerts soil landscape unit. Hillslopes containing sand 
and loamy sand over yellowish clay soils. Also includes 
some areas o f  gravel ridges, and some heavier soils which 
often occur immediately below a breakaway. 
13. The York soil landscape unit. Irregular hills containing 
areas o f  red and brownish grey loamy sands to sandy 
barns that have formed from freshly exposed rock. Rock is 
common within the soil profile. 
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14. The Hamersley soil landscape unit. Thin, midslope 
drainage lines that occur within the York unit. The domi- 
nant soil is a waterlogged, greyish loamy sand to sandy 
loam. 
15. The Avon soil landscape unit. Alluvial terraces and flood- 
plains that occur adjacent to the Avon, lower Mortlock and 
lower Dale Rivers. 
16. The Mortlock soil landscape unit. Valley floors o f  the 
Mortlock River and other similar creeks that contain sandy 
surfaced over yellowish clay soils. Prone to salinity and 
waterlogging. 
17. The Eaton soil landscape unit. Pale sandplain with some 
poorly drained seepage areas and lakes. 
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Minor soils 
8. Buckshot gravel 3% 
5. Waterlogged sand 2% 
Note: North o f  the  Goldfields road a higher percentage o f  the paler sandplain 
soils occur (i.e. the Deep pale sand and the Pale sand over gravel/loamy 
sand). 
E w e r t s  soi l  l andscape  u n i t  (Es) 
Hillslopes containing sand and loamy sand over yellowish clay soils, with 
some gravel ridges, and some heavier soils that often occur immediately below 
a breakaway. 
Landform 
Hil ls ides  wi th  s lopes f rom 2 to  10%. M a y  b e  separa ted  f r o m  an  a rea  of 
Quailing sandplain unit by a breakaway. A Mortlock valley unit  o r  an area of 
the rocky York unit commonly occur at the base o f  these slopes. 
Location 
This unit comprises a large proportion o f  the Zone o f  Rejuvenated Drainage 
in areas to the east o f  the Avon Valley. North o f  the Great Eastern Highway, this 
unit's soils contain more gravel. Close to the Meckering Line, the soils become 
more like those o f  the Booraan unit. 
Parent material 
Dissected lateritic profile and associated colluvium. 
Vegetation 
Open woodland predominantly consisting o f  white gum (Eucalyptus wan- 
doo)  bu t  also containing j a m  (Acacia acuminata),  t ammar  (Allocasuarina 
campestr is) ,  sa lmon  g u m  (E. sa lmonophloia)  and  s h e o a k  (Allocasuarina 
huegeliana). 
Soil types 
Major soils 
% occurrence 
South o f  North of 
Great Eastern Great Eastern 
Highway Highway 
14. Loamy sand surfaced duplex 45% 20% 
12. Shallow sandy surfaced duplex 15% 10% 
13. Deep sandy surfaced duplex 15% 10% 
3. Yellow gradational loamy sand 15% 30% 
10. Sandy loam over clay 5% 5% 
4. Pale sand over gravel/loamy sand 1% 20% 
Minor soils 
9. Shallow hardsetting grey sandy 
loam over clay <1% <1% 
15. Sandy loam over pinkish clay 
below breakaways <1% <1% 
1. Deep pale sand 1% 3% 
16. Breakaway face and ironstone cap <1% <1% 
37. Loamy sand surfaced valley duplex 2% <1% 
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Y o r k  soi l  l a n d s c a p e  u n i t  (Y) 
Areas of  soils derived from freshly exposed rock. This unit is typified by  the 
red soils o f  the Avon Valley but also includes areas o f  similar, but often greyer 
and lighter textured soils to the east of  the valley. 
Landform 
Occurs as irregular, often hilly country where streams or rivers have dissect- 
ed the lateritic profile to expose bedrock. This unit occurs on the mid and lower 
slopes but can occur higher up in  the landscape adjacent to rock outcrop. Slopes 
are generally in  the order o f  3 to 12%. The steeper, rocky hills (which occur in 
association wi th  the York unit) are mapped  separately as the 'Steep Rocky 
Hills' (R) unit. 
Location 
The largest occurrence o f  this unit  is in  the Avon Valley where almost the 
entire landscape consists of  the York unit. East o f  the valley where there is less 
dissection of  the landscape, smaller areas of  the York unit occur. 
Pa ren t  material 
Gneiss, granite, migmatite, quartzite and basic rocks such as dolerite. 
Vegetation 
York gum (Eucalyptus loxophleba) and j a m  (Acacia acuminata) woodland. 
Salmon gum (E. salmonophloia) grows on some o f  the heavier soil types while 
white gum (E. wandoo) and sheoak (Allocasuarina huegeliana) generally grow 
on the gritty, lighter soils. 
Soil types 
Major soils 
% occurrence 
I n  East of 
Avon Avon 
Valley Valley 
18. Rocky r e d  b rown loamy sand/sandy loam 65% 40% 
19. Brownish grey granitic loamy sand 15% 55% 
20. R e d  b rown  doleritic clay loam 15% 1% 
Rock outcrop 3% 2% 
Minor soils 
21. Hardset t ing grit ty quartzitic soil <1% <1% 
23. Waterlogged greyish loamy sand/sandy loam <1% <1% 
22. Coarse granitic sand <1% <1% 
Note: On the lower slopes deeper, colluvial, often browner soil profiles of 
soil types 18 and 19 develop. 
H a m e r s l e y  soi l  l a n d s c a p e  u n i t  (H) 
Narrow, minor drainage lines that occur predominantly within the York unit 
and lead down to major drainage systems such as the Avon and Dale rivers. 
Landform 
First and second order streams that occur as midslope drainage lines. This 
unit possesses a 'V '  shaped morphology but can have a thin, alluvial terrace up 
to 20  m wide. Rock  outcrop is common. Some areas o f  this uni t  are saline. 
Gullies may form in the drainage line. Slopes o f  1 to 6% occur along the water- 
course. 
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Location 
This unit occurs predominantly within the Avon Valley. 
Pa ren t  material 
Granite, gneiss, migmatite and basic rocks such as dolerite. 
Vegetation 
York g u m  (Eucalyptus loxophleba), j a m  (Acacia acuminata) and flooded 
gum (E. rudis) in wetter areas. 
Soil types 
% occurrence 
Major soils 
23. Waterlogged greyish loamy sand/ 
sandy loam 60% 
18. Rocky r ed  b rown  loamy sand/ 
sandy loam 15% 
19. Brownish grey granitic loamy sand  15% 
Rock outcrop 10% 
S t e e p  R o c k y  Hi l l s  soi l  l a n d s c a p e  u n i t  (R) 
Areas o f  steep, rocky hills. 
Landform 
Steep sloping hills which contain large areas o f  r o c k  outcrop. Generally 
occur on the mid and upper slopes. Slopes range from 5% to greater than 30%. 
Location 
Very common on  the  upper  slopes o f  the Avon Valley, especially o n  the 
western side o f  the river. Limited occurrences o f  smaller outcrops are found 
east o f  the Avon Valley. 
P a r e n t  material 
Granite, gneiss, migmatite, quartzite and basic rocks such as dolerite. 
Vegetation 
Jam (Acacia acuminata), sheoak (Allocasuarina huegeliana) and York gum 
(Eucalyptus loxophleba). 
Soil types 
This unit contains soils similar to those found on the York unit. However the 
soils contain more  rock  outcrop and  are generally shal lower i n  depth. The 
Stony soils association contains the following soil types: 
% occurrence 
Rock outcrop 30% 
Major soils 
18. Rocky r e d  b rown  loamy sand/ 
sandy loam 30% 
19. Brownish grey granitic loamy sand  20% 
20. R e d  b rown  doleritic clay loam 15% 
Minor soils 
21. Hardset t ing gri t ty quartzitic soil 3% 
22. Coarse  granitic sand  2% 
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A v o n  soi l  l a n d s c a p e  u n i t  (A) 
Alluvial  terraces and floodplains that  occur  adjacent  to the  Avon, lower 
Mortlock and lower Dale rivers. 
Landform 
Alluvial floodplains which may be up to 2 k m  wide in upstream areas (e.g. 
Beverley) but  are much  narrower (< 200 m) downstream from Northam. The 
gradients o f  these valleys are about 1 in  250. This unit also includes small areas 
o f  dunes that occur immediately adjacent to the river channel. Soil salinity is 
rare, though the river water is quite salty. The  Mort lock unit  occurs further 
upstream from, and grades into, the Avon unit. 
Location 
This unit occurs alongside the Avon River, extending from Mount Kokeby to 
west o f  Toodyay. The Avon unit also occurs on  the lower reaches o f  the Dale 
River, the Mortlock River and Wongamine and Toodyay Brooks. 
Pa ren t  material 
Alluvium. 
Vegetation 
Woodland containing salmon gum (Eucalyptus salmonophloia), York gum 
(E. loxophleba), flooded gum (E. rudis) and sheoak (Allocasuarina obesa). 
Soil types 
% occurrence 
Major soils 
33. R e d  b rown  alluvial loam 40% 
34. Grey alluvial clay 30% 
35. Orange  alluvial loamy sand 20% 
Minor soils 
36. Grey alluvial self-mulching clay 3% 
39. Yellow alluvial sand <1% 
38. Pale valley floor sand <1% 
37. Loamy s a n d  surfaced valley duplex 2% 
Other (includes soil types of  the York unit) 4% 
Note: The G r e y  al luvial  clay and L o a m y  s a n d  s u r f a c e d  valley dup lex  soil 
types become far more common in the Kokeby area where the Avon unit 
grades into the Mortlock unit. The O r a n g e  alluvial loamy s a n d  is more 
common in the Northam and Toodyay areas. 
M o r t l o c k  soi l  l a n d s c a p e  u n i t  (Mo) 
Valley floors o f  the Mortlock River and other similar creeks that predomi- 
n a n t l y  c o n t a i n  s a n d  o v e r  y e l l o w i s h  c l ay  soi ls .  P r o n e  t o  sa l in i ty  and 
waterlogging. 
Landform 
Alluvial  flats and  associated low lying areas. These valleys can b e  up to 
2 k m  wide but, in their upper reaches, are often only 100 m wide. The upstream 
areas o f  this unit  consist o f  minor creeks with a thin, alluvial terrace and the 
associated poorly drained, lower slopes. 
The valley floors have gradients of  about 1 in 650. Small areas o f  dunes may 
occur adjacent to the river channel. Soil salinity affects up  to 30% o f  this soil 
landscape unit. Waterlogging is very common. 
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Location 
The mid  and upper  reaches o f  the Mortlock River and its tributaries. Also 
includes other creeks and major watercourses east and north-east o f  and flow- 
ing  into the Avon River. The Mort lock uni t  occurs upstream f rom the Avon 
unit. 
P a r e n t  material 
Alluvium and colluvium. 
Vegetation 
Woodland containing white gum (Eucalyptus wandoo), York gum (E. lox- 
ophleba), j a m  (Acacia acuminata), sheoak (Allocasuarina obesa) and salmon 
gum (E. salmonophloia). 
Soil types 
% occurrence 
Major soils 
37. Loamy  sand  surfaced valley duplex 65% 
38. Pale valley floor sand 25% 
34. Grey alluvial clay 5% 
Minor soils 
35. Orange  alluvial loamy sand 2% 
39. Yellow alluvial sand 1% 
Other 2% 
Eaton  soil landscape uni t  (E) 
Pale sandplain with poorly drained seepage areas and lakes. 
Landform 
Gently undulating plain (1 to 3% slopes) with dunes i n  some areas (greater 
than 10% slopes). Seepage areas and lakes are common in  low lying areas. 
Location 
Two discrete areas o f  this unit occur: 
• in the North Meckering area; and 
• in the East Bolgart — West Goomalling area. 
P a r e n t  material 
Wind blown lateritic sandplain. 
Vegetation 
Sandplain heath with some emergent trees. The dominant species are tea tree 
(Leptospermum erubescens), Banksia sp., sandplain pear (Xylomelum angusti- 
f o l i u m )  a n d  t a m m a r  ( A l l o c a s u a r i n a  c a m p e s t r i s ) .  W h i t e  gum 
(Eucalyptus wandoo) occurs in the East Bolgart area. Allocasuarina sp. grow 
around the seepage areas. 
Soil types 
% occurrence 
4. Pale  sand  over gravel/loamy sand 40% 
1. Deep pale  sand 30% 
3. Yellow gradat ional  loamy sand 15% 
2. Deep yellow sand 10% 
5. Waterlogged sand 5% 
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3.1.3 T h e  D a r l i n g  R a n g e  Z o n e  a n d  W e s t  K o k e b y  Zone 
Ten soil landscape units have been  mapped within the Darling Range and 
West Kokeby Zones (Figure 7). 
The Yalanbee unit  (Ya) comprises the undulating Darling Plateau which 
possesses 'buckshot gravel' or  'pea gravel soils'. The Pindalup unit (Pn) con- 
ta ins  t he  shallow, minor ,  swampy val ley f loors  tha t  occur  o n  the  Darling 
Plateau. 
The Leaver unit (L) contains gravelly, hillslope soils derived f rom the dis- 
sected lateritic profile. I t  includes the breakaway face, the steep, upper slopes 
and the moderately sloping, colluvial lower slopes. 
The Michibin unit (Mn) occurs on the hillslopes and contains duplex soils 
which often have granite or  other rock within the soil profile. These soils are 
formed from the weathering o f  fresh rock. Steep rocky areas and rock outcrop 
have been mapped as the Steep Rocky Hills unit  (R). The floodplains o f  the 
major streams and brooks that have dissected the eastern par t  o f  the Darling 
Range Zone are mapped as the Williams unit (W). 
The  Kokeby un i t  (K) occurs as gently undulating sideslopes i n  bo th  the 
Darling Range Zone and West Kokeby Zone. It  contains pale, sandy surfaced 
soils with small areas o f  gravel ridges. The Sheahan unit (S) contains areas of 
deep pale sand and is especially common in the West Kokeby Zone. The broad 
valley floors, containing deep sandy duplex soils, that commonly occur in  the 
West  Kokeby and  Da le  River  areas are mapped  as the Dale  un i t  (Da). The 
swamps and poorly drained areas that occur within the Dale unit are mapped as 
the Maitland unit (Ma). 
Y a l a n b e e  soi l  l a n d s c a p e  u n i t  (Ya) 
Undulating, Darling Range upland which contains predominantly 'buckshot 
gravel' soils. 
Landform 
Undulating plateau with long, smooth slopes which have gradients ranging 
from 1 to 8%. This unit occurs high up in  the landscape and is usually separated 
f rom the Leaver  un i t  be low b y  a breakaway. Ironstone boulders o r  lateritic 
pavement may be present on the surface. 
Location 
Found in  the far west o f  the study area. Occupies large areas and extends into 
the State forest and Water Authority catchment area. 
Pa ren t  material 
Lateritic plateau remnant. 
Vegetation 
Jarrah (Eucalyptus marginata), marri (E. calophylla), parrot bush (Dryandra 
sp.) with powderbark wandoo (E. accedens) in some areas. 
Soil types 
% occurrence 
Major soils 
8. Buckshot  gravel 80% 
17. Yellow gravelly loamy sand 15% 
Minor soil 
4. Pale s a n d  over gravel/loamy sand 3% 
1. Deep pale sand 1% 
2. Deep yellow sand 1% 
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Soil landscape units found in the 
Darling Range Zone and West Kokeby Zone 
18. The Yalanbee soil landscape unit. Undulating Darling 
Plateau which contains Buckshot gravel soils. Lateritic 
cap rock outcrops in some areas. 
19. The Pindalup soil landscape unit. 
Swampy, often saline, thin valley 
floors f o u n d  within the Darling 
Plateau. 
20. The Leaver soil landscape unit. Slopes and  ridges predom- 
inatly containing gravelly, loamy sand over clay soils. Also 
includes the breakaway face. 
21. The Michi bin soil landscape unit. Hillslopes containing 
brownish grey and red loamy sands to sandy barns that 
have formed  f rom freshly exposed rock. Rock is common 
within the soil profile. 
22. The Steep Rocky Hills soil landscape unit. Areas o f  rock 
outcrop and  steep rocky hills with minimal soil develop- 
ment. 
LAND RESOURCES SERIES No.I I 42 
23. The Williams soil landscape unit. Valley floors o f  the major 
streams in the western part o f  the survey area containing 
mixed alluvial soils. Salinity and waterlogging are common. 
24. The Kokeby soil landscape unit. Gently undulating hill- 
slopes containing pale, sandy surfaced soils with some 
gravelly ridges. Common in the West Kokeby - Dale area. 
25. The Sheahan soil landscape unit. Pockets o f  deep, pale 
sand common on the hillslopes in the West Kokeby area. 
26. The Dale soil landscape 
unit. Broad valley floors 
found in the West Kokeby 
and Dale River areas con- 
taining pale sand over clay 
and deep pale sand. Low 
lying areas are prone to 
waterlogging and salinity. 
27. The Maitland soil landscape unit. Swamps and poorly 
drained areas found on the broad valley floors in the West 
Kokeby and Dale areas. 
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Pinda lup  soi l  l andscape  u n i t  (Pn) 
Swampy, often saline, narrow valley floors found within the Darling Plateau. 
Landform 
T h i s  u n i t  cons i s t s  o f  a shal low,  n a r r o w  va l ley  f l o o r  f o u n d  w i t h i n  the 
Yalanbee and, occasionally, Leaver units. Gradients along the creekline are gen- 
erally less than 1%. These valleys have a concave shape with a characteristic 
swampy floor. The  Pindalup unit  often occurs upstream f rom the larger, more 
dissected Williams valley unit. About 30% o f  this unit i s  affected by  salinity. 
The incidence o f  salinity is highest where there has been  clearing. This unit 
includes the foot slopes o f  the adjoining units. 
Location 
This unit is found i n  the far west o f  the study area and often occurs within 
State forest and the Water Authority catchment area. 
Parent material 
Alluvium and colluvium derived from the lateritic profile. 
Vegetation 
Flooded gums (Eucalyptus rudis), rushes (Juncus sp.) and other  species 
adapted to waterlogged and saline areas. White gum (E. wandoo) grows on the 
margins o f  the valleys. 
Soil types 
% occurrence 
41. Poorly drained sandy loam duplex 75% 
42. Alluvial loam 15% 
40. Sandy surfaced valley duplex 5% 
Other soils including the Buckshot gravel, 
Yellow gravelly loamy sand, Grey 
alluvial clay, Waterlogged sand and 
Orange alluvial loamy sand 5% 
Leaver  soi l  landscape  un i t  (L) 
Gravelly slopes and ridges found in  the western part o f  the study area where 
streams and rivers have dissected the Darling Plateau. 
Landform 
This unit includes: 
• the breakaway face and steep upper slopes (10 to 30%) which often occur at 
the top o f  this unit and separate it  from the Yalanbee unit above; and 
• the moderately inclined, gravelly, mid and lower slopes (2 to 10%). 
In many cases the Michibin unit occurs below the Leaver unit. 
Location 
Found in the west o f  the study area where streams have dissected the Darling 
Plateau. 
Parent material 
Dissected lateritic profile and associated colluvium. 
Vegetation 
W h i t e  g u m  ( E u c a l y p t u s  w a n d o o ) ,  m a r r i  (E. c a l o p h y l l a ) ,  jarrah 
(E. marginata) and powderbark wandoo (E. accedens). 
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Soil types 
Major soils 
17. Yellow gravelly loamy sand 
8. Buckshot gravel 
Minor soils 
16. Breakaway face a n d  ironstone cap 
15. Sandy loam over pinkish clay below 
breakaways 
4. Pale sand  over gravel/loamy sand 
% occurrence 
85% 
7% 
3% 
2% 
3% 
M i c h i b i n  soi l  l a n d s c a p e  u n i t  (Mn) 
Hillslopes containing soils formed by  the weathering o f  fresh rock. Rock 
outcrop is common. 
Landform 
Sideslopes (2 to  12%) found  where  dissect ion b y  creeks and rivers has 
removed the old lateritic profile and exposed fresh rock. The upper portion of 
this unit  is often steeper and contains more  rock outcrop (very rocky and/or 
steep areas have been mapped out separately as the Steep Rocky Hills unit (R)). 
The lower slopes are gently inclined, less rocky and contain deeper, colluvial 
soils. 
Note: Because o f  their small size, some gravelly spurs belonging to the Leaver 
unit have been mapped within the unit. 
Location 
Found in the west o f  the study area where streams such as Talbot, Warranine 
and Jimperding Brooks have cut back into the lateritic profile exposing fresh 
rock. 
Pa ren t  material 
Gneiss, granite, migmatite, quartzite and basic rocks such as dolerite. 
Vegetation 
Marri (Eucalyptus calophylla), j a m  (Acacia acuminata), York gum (E. lox- 
ophleba) and white gum (E. wandoo). 
Soil types 
% occurrence 
Major soils 
19. Brownish grey granitic loamy sand 50% 
18. Rocky r e d  b rown loamy sand/sandy loam 35% 
Rock outcrop 3% 
Minor soils 
20. R e d  brown doleritic clay loam 4% 
21. Hardset t ing gritty quartzi t ic  soil <1% 
22. Coarse granitic sand <1% 
23. Waterlogged greyish loamy sand/sandy loam 1 
Other—e.g. 5% 
17. Yellow gravelly loamy sand 
Note: In  the West Toodyay area a higher percentage o f  red, loamy soils (soil 
types 18 and 20) occur owing to the presence o f  the Jimperding Gneiss 
Complex. 
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S t e e p  R o c k y  Hi l l s  soi l  l a n d s c a p e  u n i t  (R) 
Areas o f  rock outcrop and steep rocky hills. 
Landform 
Steep hills which contain large areas o f  rock outcrop. They generally occur 
on the mid and upper slopes where major creeks and rivers have cut deeply into 
the landscape. Slopes range from 10% to greater than 30%. 
Location 
Common alongside the Dale River in the West Dale area and adjacent to the 
Avon River west o f  Toodyay. 
P a r e n t  material 
Granite, gneiss, migmatite, quartzite and basic rocks such as dolerite. 
Vegetation 
M a r r i  ( E u c a l y p t u s  ca lophy l la ) ,  j a m  ( A c a c i a  a c u m i n a t a ) ,  sheoak 
( A l l o c a s u a r i n a  huege l iana ) ,  York  g u m  (E. l o x o p h l e b a ) ,  blackboy 
(Xanthorrhoea sp.) and white gum (E. wandoo). 
Soil types 
This unit  contains pockets o f  soils similar to those found on  the Michibin 
unit. However, they contain much more rock outcrop and are generally shallow- 
er. T h e  Stony soils association contains the following soil types: 
% occurrence 
Rock outcrop 30% 
Major soils 
19. Brownish grey granitic loamy sand  35% 
18. Rocky r e d  b rown  loamy sand/sandy loam 25% 
20. R e d  b rown  doleritic clay loam 5% 
Minor soils 
21. Hardset t ing grit ty quartzit ic soil 3% 
22. Coarse  granitic sand  2% 
Note: T h e  H a r d s e t t i n g  g r i t t y  q u a r t z i t i c  soi l  is more  common  i n  the  West 
Toodyay area. 
W i l l i a m s  soi l  l a n d s c a p e  u n i t  (W) 
Valley floors o f  the major tributary streams in the western part o f  the survey 
area. 
Landform 
Alluvial terraces and flats. This unit is generally less than 100 m wide but 
can be  up  to 500 m wide alongside major  drainage lines. Slope gradients are 
about 1:250, but can be steeper in areas. The Michibin unit often occurs either 
s i d e  o f  a W i l l i a m s  va l l ey  un i t .  S a l i n i t y  a f fec t s  a b o u t  5 %  o f  t h i s  unit. 
Waterlogging is common. Rock may outcrop. 
Location 
Common where brooks and streams have dissected the  eastern part  o f  the 
Darling Range. Includes the floodplains o f  Talbot, Warranine and Jimperding 
Brooks and Mount Anvil and Flat Rock Gullies. 
P a r e n t  material 
Alluvium and some colluvium. 
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Vegetation 
Flooded gum (Eucalyptus rudis), j am (Acacia acuminata), York gum (E. lox- 
ophleba) and white gum (E. wandoo). 
Soil types 
% occurrence 
Major soils 
41. Poorly dra ined  sandy loam duplex 30% 
37. Loamy sand  surfaced valley duplex 30% 
42. Alluvial loam 25% 
34. Grey  alluvial clay 5% 
Minor soils 
35. Orange  alluvial loamy sand  4% 
19. Brownish grey granitic loamy sand 3% 
18. Rocky r e d  b rown loamy 
sand/sandy loam 3% 
K o k e b y  soi l  l a n d s c a p e  u n i t  (K) 
Gently undulating hillslopes common in  the West Kokeby — Dale area con- 
taining pale, sandy surfaced soils with some gravelly ridges. 
Landform 
Gently undulating (2 to 6%) hillsides with small areas o f  gravel ridges and 
crests. In  the West Kokeby zone this unit occurs above the low lying Dale unit. 
In  the Darling Range Zone, this unit occurs as pale, sandy depressions within 
the Leaver and the Yalanbee units. 
Location 
Common in  the West Kokeby — Dale River area. Also occurs as smaller areas 
to the west in the Darling Range Zone. 
Pa ren t  material 
Dissected lateritic profile. 
Vegetation 
Marri (Eucalyptus calophylla), white gum (E. wandoo), jarrah (E. margina- 
ta) and sheoak (Allocasuarina huegeliana). 
Soil types 
% occurrence 
Major soils 
4. Pale sand  over  gravel/loamy sand 50% 
13. Deep sandy surface duplex 30% 
17. Yellow gravelly loamy sand 10% 
1. Deep pale sand  8% 
Minor Soils 
Includes 2. Deep yellow sand; 
14. Loamy sand  surfaced duplex 
and 5. Waterlogged sand 2% 
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S h e a h a n  soi l  l a n d s c a p e  u n i t  (s) 
Pockets o f  deep, pale sand common on the hillslopes i n  the West  Kokeby 
area. 
Landform 
This unit occurs in association with the Kokeby unit on the gently undulating 
hillslopes (1 to  6%) i n  the West  Kokeby Zone. I t  also occurs as small  areas, 
often in depressions, within the Darling Range Zone. 
Location 
C o m m o n  i n  the  Wes t  Kokeby area  and  to  a lesser  ex ten t  i n  t he  Darling 
Range Zone. 
P a r e n t  material 
Spillway sands derived from the dissected lateritic profile. 
Vegetation 
Banksia sp., tea tree (Leptospermum sp.), Christmas tree (Nuytsia floribun- 
da) and some marri (Eucalyptus calophylla). 
Soil types 
% occurrence 
Major soils 
1. Deep pa le  sand 85% 
4. Pale s a n d  over gravel/loamy sand 10% 
Minor soils 
2. Deep yellow sand 3% 
5. Waterlogged sand 2% 
D a l e  soi l  l a n d s c a p e  u n i t  (Da) 
Broad  valley floors in  the West Kokeby and Dale River areas that contain 
sand over clay soils and pale sands. 
Landform 
Flats  and  broad  tributary valleys to  the Dale  and Avon rivers and  Talbot 
Brook. Slopes are usually less than 1%. Salinity affects about 5% o f  this unit. 
Low lying areas are prone to waterlogging. The  poorly drained swamps that 
occur within the Dale unit are mapped as the Maitland unit. 
Location 
Found in the West Kokeby and Dale River areas. 
P a r e n t  material 
Colluvium and alluvium. 
Vegetation 
White gum (Eucalyptus wandoo), flooded gum (E. rudis) and some tea tree 
(Leptospermum sp.) and j a m  (Acacia acuminata). 
Soil types 
Major soils 
40. Sandy  surfaced valley duplex 
37. Loamy  sand  surfaced valley duplex 
% occurrence 
80% 
20% 
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M a i t l a n d  soil  l a n d s c a p e  u n i t  (Ma) 
Swamps found on the broad valley floors in the West Kokeby — Dale area. 
Landform 
Swamps and poorly drained areas that occur within the broad valley floors 
o f  the Dale unit. 
Location 
West Kokeby and Dale River areas. 
P a r e n t  material 
Alluvium and colluvium. 
Vegetation 
Paperbark (Melaleuca sp.), rushes (Juncus sp.) and low scrub. 
Soil types 
A variety of  undetermined swampy soils. 
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following format: Three  classif icat ion systems are 
• idealised soil diagram 
q u o t e d : t h e  l o c a l  so i l  se r ies ,  the 
Australian Soil Classification system 
• identifying characteristics (Isbell 1993) and Northcote's (1984) 
• classification. Principal Profile Form notation. 
• mapping units. Where soil series identified by pre- 
• vegetation; and v i o u s  su rveys  (e .g .  M u l c a h y  and 
• capability for agriculture. H i n g s t o n  1961 a n d  B e t t e n a y  and 
Where possible the soils have been Hings ton  1961) m e e t  current  stan- 
g iven commonly  u s e d  loca l  names 
dards they are used. Addit ional  soil 
such as Deep  yel low sand .  I n  other 
series names are introduced for newly 
cases it was  considered more appro- 
described soils or  where  further sub 
priate to title the soils fully in order 
division of  previously described soil 
to avoid confusion (for  example  i n  
s e r i e s  i s  r equ i r ed .  T h e  s o i l  series 
some areas `Wodjil country' refers to 
were  identified i n  conjunction with 
the Sha l low m o t t l e d  zone  soil type 
Purdie (unpublished) who is develop- 
whi l e  i n  o ther  areas i t  refers  t o  t he  
i n g  a r e g i s t e r  o f  so i l  s e r i e s  for 
Deep yellow acid sand). 
Western Australia. 
3 . 2  S o i l  t y p e s  t h e  t e r m i n o l o g y  a n d  s t a n d a r d s  in 
McDonald et al. (1984). 
This section describes each o f  the 
4 2  soi l  types  iden t i f i ed  w i th in  t he  I d e n t i f y i n g  characteristics 
s t udy  a rea* .  T h e  so i l  t y p e s  are T h i s  s e c t i o n  c o n t a i n s  a brief grouped under four headings: 
description o f  the soil type. Other dis- 
• Sandplain and gravelplain soils. t i n g u i s h i n g  f e a t u r e s  s u c h  as  its 
• Hillside soils-developed from the position in the landscape or the pres- dissected lateritic profile. ence o f  rock outcrop are also noted. 
• Hillside soils — developed from A n y  locally used names  for  the soil 
freshly exposed rock, are given. 
• Valley floor soils. Classification 
Each soil type is described in the 
M a p p i n g  units 
I d e a l i s e d  soil  diagram 
The soil diagrams show a slice of The dominant, indicator vegetation soil from the surface down to a depth specie s that grow on that soil in each o f  one metre. The profile can be  bro- 
zone is included. However, care must ken up  into layers or  horizons, with be  taken as the vegetation growing in each horizon given a different nota- 
a particular soil may  vary from area tion. 
to area within a zone. 
The soil landscape units in  which 
T h e  p r o p e r t i e s  o f  e a c h  s o i l  a r e  t descr ibed  b y  an  idea l i sed  soi l  dia- 
he soil type is mapped are listed. 
gram. Vegetation 
T h e  s l o p i n g  l i ne  boundaries 
between horizons indicate the range C a p a b i l i t y  f o r  Agriculture 
o f  depths at which the boundary can This  sec t ion  descr ibes  h o w  pro- occur. For example the top o f  the A2 ductive the soil  is and discusses its horizon i n  the  D e e p  p a l e  s a n d  may capabili ty for  common and alterna- o c c u r  f r o m  10 t o  15 cm,  w i t h  this t ive  l a n d  uses .  T h e  t y p e s  o f  land layer reaching to a depth o f  greater degradat ion that  m a y  occur  o n  that than 80 cm. A dashed boundary line soil are noted. Land use practices and indicates a diffuse boundary between conservation measures  that  m a y  be the two soil horizons, used to overcome any degradation are T h e  co lours  o f  each  hor i zon  are discussed. 
described and a Munsell colour code, 
such as 10YR 3/2, given in parenthe- 
ses. The texture, structure, and fabric *Appendix 4 amalgamates the study areas soils 
are also listed at the side of  each hori- into 16 major soil groups. These groupings, 
zon .  T h e  p r e s e n c e  o f  rocks ,  rather than the full 42 soils defined, provide a 
segregations and mottles is noted and simple classification system that may be suffi- 
a typ ica l  p H  ( in  wate r )  given. Soi l  cient for people seeking basic information on 
profiles were described according to the regions soils. 
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S A N D P L A I N  A N D  G R A V E L P L A I N  SOILS 
1. Deep pale sand 
Identifying characteristics 
Deep,  whi t e  a n d  pa le  ye l low sands 
with a thin, grey topsoil. The soil pro- 
f i l e  i s  a t  l e a s t  80  c m  d e e p  before 
g r ave l  o r  a n  i n c r e a s e  i n  t ex tu r e  is 
encoun te red  - 'Ch r i s tmas  t ree  and 
banksia sands'. 
Classification 
(a) Phillip series 
—Deep white sand. 
Eaton series 
— Deep pale yellow sand. 
(b) Australian Soil Classification: 
Siliceous Arenic Rudosol, 
Basic Regolithic Orthic Tenosol 
(c) Principal Profile Form: Uc1.21, 
Uc2.12, Uc1.22, Uc5.11, 
Uc2.21. 
Mapping units 
Zone o f  Ancient Drainage: 
Ulva soil landscape unit 
Zone o f  Rejuvenated Drainage: 
Quailing, Eaton and Ewerts soil land- 
scape units 
Darling Range and West Kokeby 
Zones: 
Sheahan and Kokeby soil landscape 
units 
Vegetation 
Zone o f  Ancient Drainage and Zone 
o f  Rejuvenated Drainage: low scrub 
with emergent Banksia sp. and 
Christmas tree (Nuytsia floribunda). 
Tea tree (Leptospermum erubescens) 
is a common species of  the low scrub. 
Darling Range and West Kokeby 
Zones: scattered marri (Eucalyptus 
calophylla) may also occur in addi- 
tion to the above mentioned species if 
ironstone gravel occurs at depth. 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
- -  A l  Grey (10YR 5/1) to light 
grey (10YR 6/1), medium to 
coarse grained sand. 
Single grains, loose 
surface. 
pH = 6.0 
A2 White (10YR 8/2) to pale 
yellow (10YR 8/6), medium 
to coarse grained sand. 
Single grains. 
pH = 6.5 
B1 White (10YR 8/2) to pale 
yellow (10YR 8/6), medium 
to coarse grained sand. 
Single grains. 
Large ironstone gravel. 
pH = 6.5 
(Note — this layer is 
sometimes present) 
* See Appendix 3 for laboratory 
analysis 
I n  a l m o s t  a l l  y e a r s  t he  y i e l d  p e r  root  system is well suited to extract- 
hec ta re  m a k e s  these  s ands  uneco -  ing moisture. 
n o m i c  to  crop to cereals  o r  lupins. Se r rade l l a s  (Orn i t hopus  sp . )  may Deep ripping to remove traffic corn- have a role on this soil. paction pans is not economic. 
T h e  p o o r  pe r fo rmance  o f  pastures 
and crops is likely to leave much  of 
the soil bare and exposed, increasing 
the  r i s k  o f  w i n d  e ros ion .  A r e a s  of 
'gutless' sand within a paddock limit 
the grazing capacity o f  that paddock 
as they are the first to blow and dic- 
ta te  w h e n  s tock  shou ld  b e  moved. 
Sandb la s t i ng  o f  c rops  i n  adjacent Capability for agriculture 
areas may occur. 
The poor moisture and nutrient avail- A l t e r n a t i v e  l a n d  u s e s  s h o u l d  be 
ability o f  the D e e p  p a l e  s a n d  result s o u g h t  o n  t h i s  soi l .  B l u e  lupins 
in  very poor crop and pasture growth. (Lupinus cosentinii)  are capable of 
Subterranean clover fails to  set seed good  product ion  provided  a gravel 
i n  mos t  years  and  does no t  persist .  l a y e r  o c c u r s  w i t h i n  t h e  t o p  2 m. 
G r a s s  a n d  b r o a d - l e a v e d  p a s t u r e  Tagasaste (Chamaecytisus pahnensis) 
species are noticeably sparse. generally grows well because its deep 
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Common Soil Types 
(Captions f o r  pictures opposite) 
28. The Deep yellow sand is commonly referred to as  'Sandplain pear  and banksia 
country.' 
29. The Yellow gradational loamy sand  is good quality sandplain which often con- 
tains a large percentage o f  ironstone gravel. The topsoil is a brownish sand or 
loamy sand and generally overlies a yellowish clayey sand grading into a sandy 
clay loam. Gravelly phases o f  this soil are known locally as  `tammar country'. 
30. The Pale sand  over gravel/loamy sand  is a loose, pale sand with a greyish surface 
overlying an ironstone gravel layer and/or a yellowish loamy sand at  about 60  cm. 
31. The Sandy loam over clay consists o f  a grey to dull reddish, hardsetting sandy 
loam over a clay a t  about 2 0  cm. Lime often occurs a t  depth. 
32. The L o a m y  sand  surfaced duplex has a loamy sand topsoil over a yellowish clay 
subsoil a t  about 40  cm. The presence o f  mottles in the clay subsoil indicates that 
this soil suffers from some transient waterlogging. 
33. The Yellow gravelly loamy sand occurs on the dissected gravel slopes in the 
Darling Range Zone. I t  consists o f  a brown loamy sand grading into a yellowish 
brown sandy loam overlying clay a t  depth. Ironstone gravel is abundant through- 
out the profile. 
34. The Rocky red  brown loamy sand/sandy loam is the major soil type within the 
Avon Valley. I t  consists o f  a brown loamy sand to sandy loam overlying a reddish 
sandy loam which overlies a reddish clay and/or decomposing rock. I t  is common- 
ly referred to as an  'Avon Valley loam'. 
35. The R e d  brown sandy loam over clay valley soil occurs on  the broad valley floors 
o f  the Zone o f  Ancient Drainage (Merredin soil landscape unit). The soil profile 
consists o f  a red brown sandy loam over a reddish sandy clay loam which grades 
into a reddish clay. Lime is common in the subsoil. 
36. The Shallow sandy surfaced valley soil occurs on the Belka soil landscape unit 
which is common in the west o f  the Zone o f  Ancient Drainage. The soil profile 
consists o f  a grey loamy sand topsoil over a pale loamy sand overlying a yellow, 
calcareous clay at  about 2 0  cm. 
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35 
36 
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2. Deep yellow sand 
Identi fying characteristics 
Deep yellow sand (greater than 80 cm 
deep )  w i t h  a b r o w n i s h  t o p s o i l  - 
Sandplain pear  and banks ia  coun- 
try'. 
Classification 
(a) Cunderdin series. 
(b) Australian Soil Classification: 
Basic Regolithic Orthic Tenosol 
(c) Principal Profile Form: Uc5.11 
M a p p i n g  units 
Zone o f  Ancient Drainage: 
Ulva soil landscape unit 
Zone o f  Rejuvenated Drainage: 
Quailing and Eaton soil landscape 
units 
Darling Range and West Kokeby 
Zones: 
Sheahan and Kokeby soil landscape 
units 
Vegetation 
Zone o f  Ancient Drainage and Zone 
o f  Rejuvenated Drainage: sandplain 
pear (Xylomelum angustifolium) and 
Banksia sp. Some flame grevilleas 
(Grevillea pterosperma and G. 
eriostachya) occur north o f  the 
Goomalling-Wyalkatchem road. 
Darling Range and West Kokeby 
Zones: marri (Eucalyptus calophyl- 
la), Banksia sp. and sheoak 
(Allocasuarina sp.). 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
- A l  Brown (10YR 4/3), medium 
grained sand. 
Single grains, loose surface. 
pH = 6.5 
- B1 Yellow (10YR 6/8) medium grained sand. 
Single grains. 
pH = 7.0 
- B2 Yellow (10YR 6/8) loamy 
sand. 
Single grains or massive 
structure. 
Earthy fabric. 
pH = 7.0 
(Note — this layer is 
sometimes present). 
Lupins grow well on this soil and are 
able to develop deep root systems to 
extract moisture. 
The incidence o f  wind erosion can be 
Capabi l i ty  for  agriculture r e d u c e d  b y  m a n a g e m e n t  practices 
s u c h  as  s t u b b l e  r e t e n t i o n ,  direct The Deep yellow s a n d  is an average d r i l l i ng  a n d  the  p l a n t i n g  o f  wind 
quality cropping soil and below aver- breaks. 
age quality pasture producing soil. 
T h e  t w o  m o s t  c o m m o n  r o t a t i o n s  
I f  valley f loor or  sandplain seepage 
p r a c t i s e d  o n  th i s  so i l  t y p e  a re  a 
salinity is a problem within the catch- 
men t ,  t hen  h igh  w a t e r  us ing  crops wheat/lupin rotation and a wheat/sub- and  t rees  shou ld  b e  encouraged  on t e r r a n e a n  c love r  b a s e d  pasture these sandplain recharge areas. Deep rotation. 
rooted species such as lupins, barley, Subterranean clover grows poorly on whea t  or  t rees are capable  o f  using th i s  so i l  a n d  p a s t u r e  i s  g e n e r a l l y  m u c h  m o r e  w a t e r  t h a n  pasture 
spa r se .  S h a l l o w  r o o t e d  p a s t u r e  species. 
s p e c i e s  h a v e  t r o u b l e  exploring 
enough soil  volume to obtain suffi- Tagasaste and blue lupins grow well. 
cient moisture. Serradel las  m a y  have a role on  this 
soil. Cerea l  y ie lds  are average,  a n d  are 
mainly limited by  poor moisture and Applications o f  l ime may be  neces- 
nu t r ien t  availabil i ty.  Traff ic  corn- sary in  the  fu ture  to overcome soil 
paction pans can reduce cereal yields. acidification. 
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3. Yellow gradational loamy sand 
I d e n t i f y i n g  characteristics 
G o o d  to  ve ry  g o o d  quality, yellow 
sandpla in  that  of ten contains  iron- 
stone gravel and possesses a greyish 
b r o w n  topsoi l  — `Tammar country' 
and other non-gravelly, good quality 
sandplain. 
Classification 
(a) Tammin series 
— Sand grading to a sandy clay 
loam, gravel common. 
Hardened mottled zone at 30- 
80 cm. 
Wyola series 
— Sand grading to a sandy clay 
loam, gravel absent. Hardened 
mottled zone at greater than 
80 cm. 
Ejanding series 
— Sand grading to a sandy loam, 
gravel absent. Hardened mot- 
tled zone at 30-80 cm. 
Ucarty series 
— Sand grading to a sandy loam, 
gravel present. Hardened mot- 
tled zone at 30-80 cm. 
(b) Australian Soil Classification: 
Ferric Mesotrophic Yellow 
Kandosol, Reticulate 
Mesotrophic Yellow Kandosol, 
Mottled Mesotrophic Yellow 
Kandosol. 
(c) Principal Profile Form: Dy3.62, 
Gn2.61, KS Uc4.12. 
M a p p i n g  units 
Zone o f  Ancient Drainage: 
Ulva soil landscape unit 
Zone o f  Rejuvenated Drainage: 
Quailing, Eaton and Ewerts soil land- 
scape units 
Vegetation 
Tammar (Allocasuarina campestris), 
mallee (Eucalyptus pyri formis)  and 
tussock grass (Lepidosperma angus- 
tatum). 
C a p a b i l i t y  f o r  agriculture 
The Yellow gradat ional  loamy sand 
is a favoured soil type that produces 
h igh  to  ve ry  h igh  cereal,  lup in  and 
pasture yields in most years. This soil 
Depth 
(cm) 
• a Surface 
0, 
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Horizon 
__ 
A l  Greyish brown (10YR 4/2) 
to yellowish brown 
10 (10YR 5/8), medium 
grained sand to clayey 
sand. 
Loose to hardsetting 
20 surface. 
Single grains or massive 
structure. 
Usually contains small to 
30 moderate amounts of 
ironstone gravel. 
pH = 6.0 
40 81/B2 Yellow (10YR 7/6) to 
yellowish brown 
(10YR 5/8) clayey sand 
grading to a sandy loam 
50 or sandy clay loam at 
depth. 
Massive structure, earthy 
fabric. 
60 May contain red and 
orange mottles. 
Large amounts of 
ironstone gravel often 
70 present. 
pH = 6.5 
C Mottled zone. 80 Red, orange and yellow 
mottled sandy clay loam 
to sandy clay. 
Hardpan. 90 Little or no ironstone 
gravel. 
pH = 6.5 
100 * See Appendix 3 for laboratory 
analysis 
does not  become waterlogged in wet  experience moisture stress earlier in 
y e a r s  a n d  i s  ab l e  t o  s u p p l y  m o r e  spring. 
moisture than most other soils in drier Field peas should not be grown under 
years. It has few problems associated current grazing and stubble manage- with it and is easy to manage. m e a t  strategies because o f  the wind 
Subterranean clover grows well. The erosion hazard. 
favourable rooting conditions allow Tagasaste growth is good but  i f  the 
root development into the loamy sub- m o t t l e d  z o n e  i s  p r e s e n t  i n  t he  top 
so i l  w h e r e  mois tu re  availabil i ty is metre or so it will restrict root growth. 
high. 
Applications o f  l ime may be  neces- 
T h e  ce rea l  y ie lds  ob ta ined  are,  o n  sary i n  the  fu tu re  to  overcome soil 
average, some o f  the  h ighes t  i n  the  acidification. 
study area. Traffic compaction pans 
can  reduce  cereal  yields. Deep rip- 
p ing  responses are well  documented 
o n  the non-grave l ly  phases  o f  this 
soil. The  gravelly phases,  provided 
they are not  too shallow, may also be 
responsive. 
Lupin  yields are good in  the deeper 
phases o f  this soil, but in some o f  the 
shallow, very gravelly areas lupins 
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4. Pale sand over gravel/loamy sand 
I d e n t i f y i n g  characteristics 
Pale sand over gravel and/or a loamy 
sand at about 40 cm. 
Classification 
(a) Kauring series 
— ironstone gravel occurs in the 
subsoil. 
Mawson series 
— no ironstone gravel present in 
the subsoil. 
(b) Australian Soil Classification: 
Basic Ferric Bleached Tensol, 
Basic Regolithic Bleached 
Tenosol 
(c) Principal Profile Form: Gn2.75, 
Uc2.12, Uc2.21 
M a p p i n g  units 
Zone o f  Ancient Drainage: 
Ulva soil landscape unit 
Zone o f  Rejuvenated Drainage: 
Quailing, Eaton and Ewerts soil land- 
scape units 
Darling Range and West Kokeby 
Zones: 
Kokeby, Sheahan, Leaver and 
Yalanbee soil landscape units 
Vegetation 
Zone o f  Ancient Drainage and Zone 
o f  Rejuvenated Drainage: Low tea 
tree (Leptospermum erubescens) 
scrub, Christmas tree (Nuytsia flori- 
bunda) and white gum 
(Eucalyptus wandoo). 
Darling Range and West Kokeby 
Zones: Scattered marri (E. calophyl- responses in following cereal crops. sary i n  the fu tu re  to  ove rcome  soil 
la), white gum (E. wandoo) and low Lupins grow quite well, being suited acidity. 
tea tree (Leptospermum erubescens) to this deeper, sandier soil. 
scrub. 
Field peas should not be grown under 
C a p a b i l i t y  f o r  a g r i c u l t u r e  current grazing and stubble manage- 
T h e  P a l e  s a n d  o v e r  g r a v e l / l o a m y  ment  
strategies because  o f  the wind 
erosion hazard. s a n d  is an average to  below average 
soil for cereal and lupin cropping and Tagasaste  genera l ly  grows we l l  on 
subterranean clover based pastures. this soil, but  where the mottled zone 
Subterranean clover wil l  persist  on is p resen t  i n  the  subsoi l ,  the  tree's 
this soil but  is generally sparse. The roots have trouble exploring enough 
deep ,  s a n d y  su r f ace  h o r i z o n s  c a n  soil volume to obtain sufficient mois- 
retain little moisture for use by  shal- ture. Serradel la  m a y  have a ro le  on 
low rooted pasture species. Pastures this soil. 
are often dominated b y  grasses and Blue lupins grow well. 
capeweed. 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
_ A l  Greyish brown (10YR 
5/2) 
to light grey (10YR 6/1), 
medium to coarse grained 
sand. 
May contain ironstone 
gravel. 
Single grains, loose surface. 
pH = 6.5 
- A2 Pale (10YR 7/4), medium to 
coarse grained sand. 
Single grains. 
May contain ironstone 
gravel. 
pH = 7.0 
- A3 Pale (10YR 7/4), medium to 
coarse grained sand. 
Single grains. 
Large amounts of ironstone 
gravel. 
pH = 7.0 
_ B2 Yellow (10YR 6/8), loamy sand to sandy loam. 
Massive structure, earthy 
fabric. 
Large amounts of red and 
pale mottles. 
May contain ironstone 
gravel. 
pH = 7.0 
C Mottled zone. 
Red, orange and yellow 
mottled sandy clay loam to 
sandy clay. 
Hardpan. 
pH = 6.5 
C e r e a l  g r o w t h  va r i e s  f r o m  b e l o w  The incidence o f  wind erosion can be 
average to average depending on the r e d u c e d  b y  m a n a g e m e n t  practices 
depth to  the subsoil and the percent- such as avoiding overgrazing, mini- 
age o f  c lay in  the  surface horizons, mum tillage, stubble retention and the 
T h e  d e e p  r i p p i n g  o f  t r a f f i c  corn- planting of  wind breaks. 
p a c t i o n  p a n s  m a y  g ive  economic Applications o f  l ime m a y  be  neces- 
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5. Waterlogged sand 
I d e n t i f y i n g  characteristics 
Winter waterlogged, grey sand over 
p a l e  sand  f o u n d  i n  p o o r l y  drained 
depress ions  a n d  f lats  w i th in  sand- 
plain areas. 
Classification 
(a) Cularing series. 
(b) Australian Soil Classification: 
Mesotrophic Chromosolic 
Redoxic Hydrosol, Mesotrophic 
Orthic Oxyaquic Hydrosol 
(c) Principal Profile Form: Dy5.82, 
Uc1.21. 
M a p p i n g  units 
Zone o f  Ancient Drainage: 
Ulva soil landscape unit 
Zone o f  Rejuvenated Drainage: 
Quailing and Eaton soil landscape 
units 
Darling Range and West Kokeby 
Zones: 
Sheahan and Kokeby soil landscape 
units 
Vegetation 
R u s h e s  ( J u n c u s  sp . )  a n d  t e a  tree 
(Leptospermum erubescens) scrub. 
Flooded gum (Eucalyptus rudis) may 
occur on this soil type in the Darling 
Range Zone. 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
- -  A l  Grey (10YR 4/1), medium to 
coarse grained sand. 
Single grains, loose surface. 
pH = 6.0 
A2 Pale (10YR 7/3), medium to 
coarse grained sand. 
Single grains. 
pH = 7.0 
B2 Mottled pale (10YR 7/2), 
- yellow (5Y 7/6) and grey (5Y 
5/1) sandy clay. 
pH = 7.0 
(Note — Silcrete often occurs 
below this soil. 
— The watertable may reach 
the surface in 
winter and generally 
remains within 150 cm 
all year round). 
C a p a b i l i t y  f o r  a g r i c u l t u r e  I n  w e t  years,  cereal  and especially 
T h e  W a t e r l o g g e d  s a n d  is  a p o o r  
lupin crops, are greatly affected by 
quality soil for cereal and lupin crop- 
waterlogging. 
ping and subterranean clover based Tagasas te  g rows  p o o r l y  o n  wetter 
pasture. areas o f  this soil as it is unable to tol- 
Pasture growth is variable depending c ra t e  t h e  w i n t e r  waterlogging. 
on the depth to the watertable. Areas Tagasaste and other tree species grow 
that  b e c o m e  severely  wa te r logged  w e l l  on  the  marg ins  o f  these  areas 
suppor t  p o o r  pasture  - ei ther be ing  
where large amounts o f  moisture are 
bare or containing reeds and rushes. obtainable at depth. 
Areas that occur slightly above these Sudax and lucerne m a y  have poten- 
ve ry  w e t  areas  suppor t  g o o d  grass  tial on these sites as summer crops. and sometimes subterranean clover 
pas tures .  T h e  grass  o f t en  r ema ins  Areas o f  Water logged  s a n d  that are 
green into spring. Couch grass grows saline or have the potential to become 
we l l .  P e r e n n i a l  g r a s s e s  s u c h  as sa l ine  can  b e  dr ied  u p  b y  planting 
phalaris and alternative clover species trees at close spacings around their 
such as balansa (Trifolium balansae) margins .  I n  m a n y  cases ,  however, 
and strawberry clover (T  fragiferum) wate r  i n  these  areas  is f resh  and is 
may have potential. required in soaks for stock use. 
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6. Deep yellow acid sand 
I d e n t i f y i n g  characteristics 
Poor  quality, yellow, acid sandplain 
found in the far east o f  the study area 
— `Wodjil country'. 
Classification 
(a) Holleton series. 
(b) Australian Soil Classification: 
Acidic Regolithic Orthic 
Tenosol, Acidic Dystrophic 
Yellow Kandosol 
(c) Principal Profile Form: Dy2.51, 
Dy4.51, Gn2.21, Uc5.22 
M a p p i n g  units 
Zone o f  Ancient Drainage: 
Ulva soil landscape unit 
Vegetation 
Wodjil scrub; Acacia resinomarginea, 
A.  assimilis, A.  neurophylla and A. 
signata. 
C a p a b i l i t y  f o r  agriculture 
The Deep yellow acid  s a n d  is a poor 
agricul tural  soi l  tha t  p roduces  low 
yields f rom conventional crops and 
pastures because o f  its subsoil acidi- 
ty. 
The subsoil acidity limits root growth 
o f  subterranean clover. This results in 
d rought  s t ress  dur ing  dry  periods, 
w i th  the p lant  fai l ing to  set  seed in 
many years. Pastures are dominated 
Lupins grow, in relative terms, quite 
well as they are more tolerant o f  acid- b y  a n n u a l  ryeg ra s s  a n d  capeweed 
w i t h  w i l d  r a d i s h  a n d  t u r n i p  o f t e n  ity than most varieties o f  wheat. 
b e i n g  p resen t .  Ye l low s e r r a d e l l a  P e r e n n i a l  f o d d e r  sh rubs  a n d  trees 
(Ornithopus compressus) is tolerant g r o w  qui te  w e l l  and  can  b e  placed 
to these levels o f  acidity and has per- strategically to reduce wind erosion 
f o r m e d  w e l l  i n  t r i a l s .  T h e  cos t  o f  and recharge. Species that have per- 
establishment is currently prohibitive formed well  in  trials include: Acacia 
for widespread use. brumalis, A .  saligna, A .  salicinia and 
Cereals  genera l ly  g r o w  poor ly  b u t  tagasaste 
(Chamaecytisus palmensis). 
can produce average yields in higher 
rainfall seasons. The  application of 
lime has rarely resulted in improved 
whea t  product ion.  Th i s  i s  because 
l i m e  is  v e r y  i n s o l u b l e  a n d  o n l y  a 
small percentage is leached into the 
acid subsoil.  Deep  r ipping to  over- 
come traffic pans is not recommended 
as it can  br ing the hostile, acid sub- 
soil closer to the surface. 
Cereal rye, triticale and oats are more 
tolerant o f  acidity and are better suit- 
ed to this soil than wheat. 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
-41(- 
Horizon 
A l  Brown (10YR 4/3), sand 
to loamy sand. 
Loose to hardsetting 
surface. 
pH = 5.0 (water) 
pH = 4.3 (CaCl2) 
B1 Yellow (10YR 6/8), sand 
to sandy loam. 
Single grains or massive 
structure, often with an 
earthy fabric. 
pH = 4.5 (water) 
pH = 3.9 (CaCl2) 
B2 Yellow (10YR 6/8), clayey 
sand to sandy clay loam. 
Massive structure, earthy 
fabric. 
pH = 4.0 (water) 
pH = 3.7 (CaCl2) 
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7. Shallow mottled zone 
I d e n t i f y i n g  characteristics 
Poor  quali ty sandplain wh ich  has  a 
shallow, hardened mottled zone layer 
at about 15 c m  — 'Shallow conglom- 
erate or wodjil country'. 
Classification 
(a) Wyalkatchem series. 
(b) Australian Soil Classification: 
Reticulate Dystrophic Yellow 
Kandosol 
(c) Principal Profile Form: Uc5.32 
M a p p i n g  units 
Zone o f  Ancient Drainage: 
Ulva soil landscape unit 
Vegetation 
A c a c i a  sp., t ammar  (Allocasuarina 
c a m p e s t r i s )  a n d  b l a c k  tammar 
(Allocasuarina acutivalvis). 
C a p a b i l i t y  f o r  agriculture 
The Shal low m o t t l e d  zone  is a very 
poor  producing soil which, i n  many 
cases, does not warrant clearing. 
T h i s  so i l  i s  c a p a b l e  o f  supporting 
s o m e  g r a s s e s  a n d  capeweed. 
Sub te r ranean  c lover  of ten  wi l l  not 
pe r s i s t  b e c a u s e  o f  mo i s tu re  stress 
caused  b y  the  h a r s h  root ing condi- 
t i o n s  a n d  i n  s o m e  cases  t h e  low 
subsoil pH. However, in deeper phas- 
es o f  this soi l  (20-25 cm o f  topsoil) 
s a t i s f a c t o r y  s u b t e r r a n e a n  clover 
growth can be  obtained. Careful man- 
a g e m e n t  o f  s t o c k  is r e q u i r e d  to 
prevent the thin topsoil from blowing 
away and exposing the hostile subsoil 
in which little or nothing will grow. 
Cereal crops grow poorly because the 
m o t t l e d  z o n e  res t r ic ts  roo t  growth 
and consequently access to moisture. 
In  seasons with many rainfall events, 
which keep the topsoil moist, cereals 
m a y  p roduce  satisfactorily. Lupins 
g r o w  v e r y  p o o r l y  and  m a y  d i e  out 
completely in very shallow areas. 
Recharge to t he  deep groundwater- 
t a b l e  i s  h i g h  u n d e r  agricultural 
species. Tagasaste grows very poorly 
on this soil. 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
- -  A l  Greyish brown (10YR 4/2) loamy sand. 
Massive structure. 
Firm to hardsetting 
surface. 
May contain ironstone 
gravel. 
pH = 6.0 
--- A3 Yellow (10YR 7/6) to 
yellowish brown (10YR 
5/8) clayey sand. 
Massive structure. 
Often contains loose, 
ironstone gravel. 
pH = 5.5 
C Mottled zone. 
Yellow, red and orange 
mottled sandy loam to 
sandy clay loam. 
Hardpan. 
Little or no ironstone 
gravel. 
pH = 5.5 
59 L A N D  RESOURCES SERIES No.11 
8. Buckshot gravel 
Identifying characteristics 
Very grave l ly  ' b u c k s h o t '  or  'pea' 
gravel soils that occur on the undulat- 
ing plateau of  the Darling Range. 
Classification 
(a) Yalanbee series. 
(b) Australian Soil Classification: 
Basic Ferric Orthic Tenosol 
(c) Principal Profile Form: KS- 
Uc4.21, Uc5.11, Uc5.22 
Mapping  units 
Darling Range Zone: 
Yalanbee and Leaver soil landscape 
units 
Zone o f  Rejuvenated Drainage: 
Quailing soil landscape unit 
Vegetation 
Tall ,  o p e n  f o r e s t  o f  jarrah 
( E u c a l y p t u s  marg ina ta ) ,  marri 
(E. calophylla), the occasional white 
g u m  (E. wandoo)  and  powderbark 
wandoo (E. accedens). A shrub layer 
o f  pa r ro t  b u s h  (Dryandra  sp.)  and 
blackboys (Xanthorrhoea preissii) 
also occur. 
Capability for  agriculture 
The B u c k s h o t  g rave l  is an average 
cropping and pasture producing soil 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
__ 
A l  Dark grey (10YR 4/1) to 
dark brown (10YR 3/3), 
fine to medium grained 
sand to loamy sand. 
Single grains, loose 
surface. 
Large amounts of fine, 
round, ironstone gravel. 
Often non-wetting. 
pH = 6.5 
B2 Brownish yellow 
(10YR 6/6), fine to 
medium grained sand to 
loamy sand. 
Single grains. 
Large amounts of fine, 
round, ironstone gravel. 
pH = 7.0 
C Sheet laterite (duricrust) 
may occur below this soil 
and outcrops in places. 
See Appendix 3 for 
laboratory analysis 
that is limited by  moisture availabili- t o p  m e t r e  o f  so i l ,  l u p i n  g r o w t h  is 
ty in average to below average rainfall poorer. 
seasons. 
Tagasaste, a perennial fodder shrub, The high reactive iron levels result in 
grows wel l  and may warrant consid- large amounts o f  applied phosphate eration as an alternative land use  if being fixed and therefore unavailable salinity occurs within the catchment for plant growth. ( tagasas te  is a h i g h  wa te r  user  and 
Subterranean clover growth is aver- reduces the amount o f  recharge enter- 
age wi th  pastures dying off  early in ing the regional groundwater-table). 
spring in many years. The loamy sand Wind erosion is a problem on poorly phases of  this soil type are better able managed areas of  this soil. Water ero- to retain moisture within the profile s i o n  r a r e l y  o c c u r s  o n  th i s  deep, for plant growth. permeable soil unless tracks or  fire- 
Cereals can grow well in wetter years breaks concentrate run-off. 
with good finishing rains, but in many 
years  they are l imi ted  b y  moisture 
availability. Cereals are susceptible to 
manganese deficiency on these soils. 
Lupins grow well  as they are able to 
develop extensive root systems which 
are efficient at extract ing moisture 
f rom this deep, sandy soil. In  areas 
where the duricrust occurs within the 
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H I L L S I D E  S O I L S  - d e v e l o p e d  f r o m  t h e  d i s s e c t e d  l a t e r i t i c  profile 
9. Shallow hardsetting grey sandy loam over clay 
I d e n t i f y i n g  characteristics 
Hardsetting, hard to manage, shallow, 
gr i t ty ,  g r e y  s a n d y  l o a m  overlying 
clay. Often contains white decompos- 
ing granite or pallid zone on  the soil 
surface. Can be non-wetting. 
Classification 
(a) Meenaar series. 
(b) Australian Soil Classification: 
Eutrophic Mottled-hypematric 
Grey Sodosol, Sodic 
Mesotrophic Grey Dermosol. 
(c) Principal Profile Form: Dy2.13, 
Db1.43 
M a p p i n g  units 
Zone o f  Ancient Drainage: 
Booraan soil landscape unit 
Zone o f  Rejuvenated Drainage: 
Ewerts soil landscape unit 
Vegetation 
W h i t e  g u m  (Euca l yp tu s  wandoo), 
some mallee species and salmon gum 
(E. salmonophloia). 
C a p a b i l i t y  f o r  agriculture 
The Shallow hardset t ing grey sandy 
l oam over  clay is a poor agricultural 
soil. Adverse rooting conditions, low 
moisture availability, soil structural 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
Al Grey (10YR 4/2), medium 
to coarse grained loamy 
sand to sandy loam. 
Hardsetting surface, 
massive structure. 
pH = 6.0 
A2/A3 Light brownish grey (10YR 
6/2) to yellowish brown 
(10YR 5/6) clayey sand to 
sandy clay loam. 
Massive structure. 
pH = 6.5 
(Note — this layer is often 
absent.) 
B2 Pale brown (10YR 6/4) to 
light brownish grey (10YR 
6/2), sandy clay to 
medium clay. 
Moderately structured. 
May contain calcareous 
(lime) segregations. 
pH = 6.5 (but can become 
alkaline at 
depth). 
Pallid zone or saprolite 
(decomposing rock). 
deterioration, poor  trafficability and Lupins  grow poor ly  because  o f  the the water erosion hazard combine to shallow depth to the dense, often cal- 
make this a problem soil. careous clay. The calcareous subsoil 
Subterranean clover grows poorly as with its alkaline p H  reduces the avail- 
it has difficulty burying its burr under ability o f  iron to the lupin plant and 
the  hardset t ing  surface.  With  good  m a y  cause  i r o n  def ic iency.  Lupin 
management ,  bu r r  med ic  growth is s e e d l i n g s  h a v e  t r o u b l e  emerging 
average, though the hardsetting sur- through the hardsetting surface of  this 
f a c e  o f  t h i s  s o i l  r e d u c e s  m e d i c  soil. 
emergence and plant numbers. F ie ld  peas  are suitable for  this  soil 
C e r e a l  y i e l d s  a re  b e l o w  ave rage  type. Careful  management  o f  field 
because o f  problems associated with pea  s tubbles  is essential  to  control 
poor structure and moisture availabil- wind erosion. 
ity. However, in seasons when surface C o n t o u r  o r  g r ade  b a n k s  are often sealing is less o f  a problem and rain r equ i r ed  to  con t ro l  wa t e r  eros ion.  
continuesinto spring, good yields can T h e s e  b a n k s  p r o v i d e  an  efficient be  obtained. The  application o f  gyp- method o f  collecting water  for farm 
s u m  a n d  r e d u c e d  t i l l a g e  h a s  b e e n  dams. Harsher, steeper areas o f  this shown to improve soil structure, mak- soil should not be cleared because of 
ing these soils more manageable and the water erosion hazard. 
increasing yield. Deep ripping does 
not improve the soil condition. 
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10. Sandy loam over clay 
I d e n t i f y i n g  characteristics 
Grey-brown to dull  reddish ,  sandy 
loam over clay at 10 to 30 cm. Occurs 
o n  t h e  h i l l s l o p e s  i n  t h e  Z o n e  of 
A n c i e n t  D r a i n a g e  a n d  Z o n e  of 
Rejuvenated Drainage. 
Classification 
(a) Booraan series. 
(b) Australian Soil Classification: 
Calcic Mottled-hypernatric 
Brown Sodosol 
(c) Principal Profile Form: Dy2.13, 
Dy2.23 
M a p p i n g  units 
Zone o f  Ancient Drainage: 
Booraan soil landscape unit 
Zone o f  Rejuvenated Drainage: 
Ewerts and York soil landscape units 
Vegetation 
S a l m o n  g u m  (Eucalyptus 
sa lmonoph lo ia )  w i t h  some  gimlet 
(E. salubris), white gum (E. wandoo) 
and malice. 
C a p a b i l i t y  f o r  agriculture 
The S a n d y  l o a m  over  clay is a high 
p roduc ing ,  heav ie r  soi l  w i t h  good 
mois tu re  and  nut r ien t  availability. 
Problems with soil structural decline 
and  wa te r  e ros ion  m a y  b e  encoun- 
tered, field pea  stubbles is essential to con- 
trol wind erosion. 
Burr  and barrel  medic  pasture grow 
wel l  provided the soil  p H  is not  too The application o f  gypsum and/or the 
acidic. The loamy topsoil and shallow u s e  o f  m i n i m u m  t i l l a g e  h a s  been 
clay subsoil are well suited to supply- s h o w n  to  improve  the  s t ruc ture  of 
i n g  m o i s t u r e  to  t h e s e  p l an t s .  these soils. Improving soil structure 
Subterranean clover growth is v a n -  i n c r e a s e s  in f i l t r a t ion ,  decreasing 
able  b e c a u s e  t he  p l an t  has  t roub le  some o f  the risk o f  water erosion. On 
buring its burr under the hardsetting longer slopes, contour or grade banks 
surface o f  the heavier phases o f  this m a y  b e  requi red  to  control  surface 
soil. water  flow. Contour cultivation can 
Cereals  g row we l l  and  good  yie lds  
reduce run-off. 
c a n  b e  o b t a i n e d  i n  w e t t e r  years. 
However, in more degraded areas the 
soil surface m a y  seal over reducing 
plant emergence. 
Lupin growth is generally poor. I f  the 
subsoil is alkaline then lupin growth 
can b e  affected owing to  i ron defi- 
ciency. The hardsetting soil  surface 
hinders lupin seedling emergence. 
This soil is we l l  suited for  growing 
f ie ld  peas .  Careful  managemen t  of 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
___ 
A l  Dark greyish brown (10YR 
4/2) to reddish brown 
(7.5YR 3/4) loamy 
sand to sandy loam. 
Hardsetting surface, 
massive structure. 
pH = 6.5 
- A3 Dark greyish brown (10YR 4/2), dark reddish brown 
(5YR 3/3) to light yellowish 
brown (10YR 6/4) sandy 
loam to sandy clay loam. 
Massive structure. 
pH = 6.5 to 8.0 
- B2 Light yellowish brown 
(10YR 6/4), brown (7.5YR 
5/4) to dark reddish 
brown (5YR 3/3) medium 
clay. 
Moderately structured. 
May contain calcareous 
(lime) segregations. 
The pH is generally about 
7.0 but can become 
alkaline at depth (8.5). 
* See Appendix 3 for 
laboratory analysis 
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11. Loamy sand over clay 
I d e n t i f y i n g  characteristics 
Good producing, greyish loamy sand 
over a pale sand to clayey sand which 
ove r l i e s  a y e l l o w i s h  c l ay  a t  about 
40 cm — 'MaHee soils' of  the Zone of 
Ancient Drainage. 
Classification 
(a) Morbinning series 
— Loamy sand over clay, iron- 
stone gravel absent. 
Dulbelling series 
— Sand over clay. Clay occurs 
below 30 cm. 
Quajabin series 
— Sand over clay. Clay occurs 
above 30 cm. 
Mortlock series 
— Loamy sand over clay, iron- 
stone gravel present. 
(b) Australian Soil Classification: 
Eutrophic Mottled-hypematric 
Yellow Sodosol, Eutrophic 
Mottled-hypernatric Grey 
Sodosol, Ferric Mottled-subna- 
tric Yellow Sodosol, Haplic 
Natric Yellow Kurosol. 
(c) Principal Profile Form: Dy3.42, 
Dy2.12, Dy5.42. 
M a p p i n g  units 
Zone o f  Ancient Drainage: 
Collgar and Booraan soil landscape 
units 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
- A l  Greyish brown (10YR 4/2), medium to coarse 
grained 
sand to loamy sand. 
Usually has a loose to 
firm surface, but can 
be hardsetting. 
pH = 6.5 
A2/A3 Pale (10YR 7/4) to 
yellowish brown 
10YR 5/4) sand to clayey 
sand. 
Single grained or massive 
structure. 
pH = 6.5 
(Note — an ironstone 
gravel layer or silicious 
hardpan may occur above 
the clay subsoil.) 
B2 Light yellowish brown 
(10YR 6/4) medium clay. 
Red and pale mottles 
commonly occur. 
Moderately structured. 
pH = 6.5 
Subterranean clover and other pasture Careful management o f  stock, mini- 
species grow well, particularly when m u m  t i l lage  a n d  s tubble  retention 
the clayey subsoil is closer to the sur- practices should be used to reduce the 
f a c e  a n d  t h e  s a n d y  t o p s o i l  h a s  a risk of  wind erosion. 
V e g e t a t i o n  higher clay content. Murex medic and 
Var ious  s p e c i e s  o f  m a l l e e  burr medic have potential on this soil 
Grade banks,  reverse b a n k  seepage 
( E u c a l y p t u s  t ranscon t inen ta l i s ,  provided the topsoil has a p H  above 
in t e rcep to r s  o r  l eve l  b a n k s  are 
about 6. required to control run-off on steeper, E. cylindriflora, E. erythronema and longer slopes. 
E. foecunda). White gum (E. wandoo) Cereals grow well on this soil as their 
a n d  t a m m a r  ( A l l o c a s u a r i n a  adventi t ious roo t  sys tem is  able  to  
Applications o f  l ime m a y  be  neces- 
campestris) also occur, wi th  stunted reach ,  pene t ra te  and  extract  w a t e r  sary 
i n  the future  to  overcome soil 
salmon gums (E. salmonophloia) on  f rom the clay subsoil. Deep ripping 
acidity. 
heavier phases. can be  used to break up traffic com- 
paction pans. 
C a p a b i l i t y  f o r  a g r i c u l t u r e  Lupins generally g row well  but  can 
suffer  f rom water logging in  wetter The L o a m y  s a n d  over  clay is gener- 
a l l y  a p r o d u c t i v e  so i l  w i t h  g o o d  areas  
a n d  mo i s tu r e  s t ress  i n  areas 
mo i s tu re  a n d  nu t r i en t  availabil i ty,  where the topsoil is shallow or where 
Waterlogging problems can occur in  a 
s i l i c eous  h a r d p a n  l i m i t s  root 
s o m e  y e a r s  i n  areas  o f  th i s  so i l  o n  
growth. 
l o w e r  s lopes .  Tra f f i c  c o m p a c t i o n  Field peas grow well, however, under 
pans ,  w a t e r  a n d  w i n d  e ros ion  m a y  cur ren t  m a n a g e m e n t  p rac t ices  the 
present some problems. grazing o f  s tubbles poses a serious 
wind erosion hazard. 
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12. Shallow sandy surfaced duplex 
I d e n t i f y i n g  characteristics 
Sand over yellowish clay soils. The 
clay subsoil occurs at depths o f  less 
than 45 cm. 
Classification 
(a) Quajabin series. 
(b) Australian Soil Classification: 
Eutrophic Mottled-hypernatric 
Grey Sodosol. 
(c) Principal Profile Form: Dy5.42, 
Dy4.12. 
M a p p i n g  units 
Zone o f  Rejuvenated Drainage: 
Ewerts soil landscape unit 
Vegetation 
White gum (Eucalyptus wandoo) with 
sheoak (Allocasuarina huegeliana), 
j am (Acacia acuminata) and tea tree 
(Leptospermum erubescens). 
C a p a b i l i t y  f o r  agriculture 
The Shallow sandy surfaced duplex 
is an average to  above average soil 
f o r  p a s t u r e  a n d  c r o p  production. 
Yields are reduced  in  w e t  years  by 
waterlogging and in dry years by  the 
low moisture availability o f  the top- 
soil. 
Subterranean clover based  pastures 
g row qui te  wel l .  T h e  c lay  subsoil, 
which can store considerable quanti- age areas. 
ties o f  water, is wi th in  reach  o f  the Field peas grow quite well but  under 
shallow rooted subterranean clover current grazing management  strate- 
plant. gies constitute a major wind erosion 
Cereals produce above average yields. hazard. 
Depth 
(cm) 
Surface Horizon 
-.4- - - - -A1 Dark greyish brown 
10 
(10YR 4/2), medium to 
coarse grained sand. 
Single grains, loose 
surface. 
pH = 6.0 
20 
-.)- A2/A3 Very pale brown 
30 
(10YR 7/4), 
medium to coarse 
0 grained sand. 
Single grains. 
40 
Small amounts of 
ironstone gravel may be 
present. 
pH = 6.5 
50 
60 
70 
--.4 B2 Brownish yellow (10YR 
6/6) to very pale brown 
80 
(10YR 7/4) sandy clay 
to medium clay. 
Red and orange mottles 
are common. 
90 
Well structured. 
pH = 6.5 
100 
Their adventitious root system is able D e n s e  be l t s  o f  t rees  p lan ted  above 
to penetrate some way into the dense saline seepage areas have been  suc- 
c l ay  s u b s o i l  t o  o b t a i n  m o i s t u r e .  c e s s f u l  i n  t h e i r  r e c l a m a t i o n  o r  in 
Cereals perform poorly in some areas preventing the spread of  salinity. 
in  we t  years owing to waterlogging. S e e p a g e  i n t e r c e p t o r  b a n k s  can  be The root pruning caused by  waterlog- b u i l t  to  c o n t r o l  w a t e r l o g g i n g  and g i n g  c a n  a d d  to  d r o u g h t  stress water erosion. problems i f  a we t  winter is followed 
by  a dry spring. 
Lupin growth is average on this soil. 
The dense clay subsoil  prevents the 
lupin tap root from exploring enough 
soil volume to obtain sufficient water. 
A s  a result  lupins of ten die prema- 
t u r e l y  i n  sp r ing .  L u p i n s  are 
susceptible to waterlogging on seep- 
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13. Deep sandy surfaced duplex 
I d e n t i f y i n g  characteristics 
Deep, often coarse sand over yellow- 
ish clay soils. The clay subsoil occurs 
at depths o f  greater than 45 cm. 
Classification 
(a) Dulbelling series. 
(b) Australian Soil Classification: 
Eutrophic Mottled-hypernatric 
Grey Sodosol. 
(c) Principal Profile Form: Dy5.42, 
Dy4.12. 
M a p p i n g  units 
Zone o f  Rejuvenated Drainage: 
Ewerts soil landscape unit 
Darling Range and West Kokeby 
Zones: 
Kokeby soil landscape unit 
Vegetation 
W h i t e  g u m  (Euca lyp tus  wandoo), 
w i t h  s h e o a k  (Allocasuarina 
huegeliana) being especially common 
o n  t h e  d e e p e r  phases .  Tea  tree 
(Leptospermum erubescens) occurs in 
some areas. 
C a p a b i l i t y  f o r  agriculture 
The Deep  s a n d y  sur faced  duplex  is 
an average cropping and pasture pro- 
ducing soil. Moisture  stress caused 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
-.4 
0 o 0 
o 0 ° 
o o 
Horizon 
A l  Grey (10YR 5/1) to dark 
greyish brown (10YR 4/2), 
medium to coarse grained 
sand. 
Loose surface, single 
grains. 
pH = 6.0 
A2/A3 Light grey (10YR 7/2) to 
light yellowish brown 
(10YR 6/4) sand. 
Single grains. 
May contain small 
amounts of ironstone 
gravel. 
pH = 6.5 
B2 Very pale brown (10YR 
7/6) to yellowish brown 
(10YR 6/4) sandy clay to 
medium clay. 
Red and orange mottles 
are common. 
Moderately structured. 
pH = 6.5 
b y  the low available water content o f  F i e l d  p e a s  g r o w  sa t i s fac tor i ly  but t he  deep,  s a n d y  surface  ho r i zon  is  should  no t  b e  g rown  us ing  current general ly  the greatest  l imitat ion to  management practices because of  the 
plant growth. wind erosion hazard. 
Subterranean clover and grasses grow Water erosion and waterlogging can fairly well  but  not  as well  as they do be controlled by seepage interceptor 
o n  the  sha l lower  duplex  soils.  T h e  banks .  I n  m a n y  cases  the  dep th  to deep sandy, often coarse grained, sur- clay is too great to build reverse bank 
f a c e  h o r i z o n s  h a v e  a l o w  w a t e r  seepage interceptors wi th  a grader; holding capacity and shallow rooted dozer built banks, placed on a grade, 
pasture species often have difficulty are necessary. reaching moisture in the clayey sub- 
D e n s e  be l t s  o f  t rees  p lan ted  above soil. 
saline seepage areas have been  sue- Cereals grow quite well because their c e s s fu l  i n  t h e i r  r e c l a m a t i o n  or 
r o o t  s y s t e m  c a n  r e a c h  m o i s t u r e  preventing the spread of  salinity. 
reserves in the clay subsoil. Deep rip- These soils need to be  carefully man- ping o f  traffic compaction pans may aged to prevent wind erosion. produce economic responses. 
Lupins generally grow well  as their Application o f  lime may 
be  required 
root  sys tem is able to explore large to overcome soil acidity. 
volumes o f  soil. In wet  years, lupins 
yield poorly in areas prone to water- 
logging. 
65 L A N D  RESOURCES SERIES No.11 
14. Loamy sand surfaced duplex 
Identifying characteristics 
Good quality, loamy sand over yel- 
lowish clay soils — 'duplex soil' or 
'white gum soil'. 
Classification 
(a) Morbinning series 
— Loamy sand over clay. 
Ironstone gravel absent. 
Mortlock series 
— Loamy sand over clay. 
Ironstone gravel present. 
(b) Australian Soil Classification: 
Eutrophic Mottled-hypematric 
Yellow Sodosol, Ferric Mottled- 
subnatric Yellow Sodosol.. 
(c) Principal Profile Form: Dy3.42, 
Dy5.11. 
Mapping units 
Zone o f  Rejuvenated Drainage: 
Ewerts soil landscape unit 
Darling Range and West Kokeby 
Zones: 
Kokeby soil landscape unit 
Vegetation 
W h i t e  g u m  (Euca lyp tus  wandoo). 
Sheoak (Allocasuarina huegeliana), 
tammar (Allocasuarina campestris), 
salmon gum (E. salmonophloia) and 
j a m  ( A c a c i a  a c u m i n a t a )  o c c u r  in 
association with white gum on differ- Lupins can grow quite well, especial- 
ent phases of  this soil type. ly i f  the clay is deeper. In  w e t  years 
they may be affected by waterlogging 
Capability for agriculture in some areas. 
The  L o a m y  s a n d  s u r f a c e d  duplex 
Field peas grow well. However, as yet 
a sui table  g raz ing  s t ra tegy has  not produces good crops and pastures. It been developed to prevent wind ero- 
cove r s  l a rge  a reas  o f  t he  Z o n e  o f  sion. 
R e j u v e n a t e d  D r a i n a g e  ea s t  o f  the 
Avon Valley. In wet years, yields can Where  the depth to clay is less than 
be  r educed  th rough  wate r logging ,  50 cm seepage interceptor banks can 
though the extent o f  waterlogging is be  used to remove excess water from 
much  less than on  the L o a m y  s a n d  the soil, thus reducing waterlogging. 
surfaced valley duplex. T h e s e  b a n k s  o r  g r a d e  b a n k s  are 
required on the longer, steeper slopes Subterranean clover based pastures to control water erosion. 
g row w e l l  because  the  l oamy  sand 
topsoi l  and c lay subsoi l  are able to Applications o f  lime may be required 
supply shallow rooted pasture species to overcome soil acidification. 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
Al  Grey (10YR 4/1) to dark 
brown (10YR 3/3), 
medium grained sand to 
clayey sand. 
Loose to hardsetting 
surface. 
Small quantities of 
ironstone gravel may be 
present. 
pH = 6.5 
A2/A3 Very pale brown 
(10YR 7/4) to yellow 
(10YR 7/6) loamy sand 
to sandy loam. 
Usually has a massive 
structure, with an earthy 
fabric. 
Large quantities of 
ironstone gravel may be 
present. 
pH = 6.0 
B2 Yellowish brown (10YR 
5/6) to yellow (10YR 
7/8) sandy clay to 
medium clay. 
Red and orange mottles 
are common. 
Moderately structured. 
pH = 6.5 
with adequate moisture in most years. 
Burr medic has potential provided the 
soil p H  is not below about 6.0. 
Ce rea l s  p e r f o r m  w e l l  ove r  a wide 
range o f  season types and high yields 
can be obtained. 
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15. Sandy loam over pinkish clay below breakaways 
I d e n t i f y i n g  characteristics 
Shallow, often non-wetting sandy 
loam over a pinkish clay that occurs 
immediately below the breakaway 
face. 
Classification 
(a) Balkuling series. 
(b) Australian Soil Classification: 
Haplic Natric Yellow Kurosol, 
(c) Principal Profile Form: Dr3.52, 
Dr2.51, Dr3.51. 
M a p p i n g  units 
Zone o f  Rejuvenated Drainage: 
Ewerts soil landscape unit 
Darling Range and  West Kokeby 
Zones: 
Leaver soil landscape unit 
Vegetation 
Zone o f  Rejuvenated Drainage: mal- 
let (Eucalyptus astringens). 
D a r l i n g  R a n g e  Z o n e :  powderbark 
wandoo (E. accedens) 
C a p a b i l i t y  f o r  agriculture 
The  S a n d y  l o a m  o v e r  p i n k i s h  clay 
b e l o w  b r e a k a w a y s  is often unsuit- 
able for agricultural use and in many 
cases should not be cleared. The non- 
w e t t i n g  t o p s o i l ,  d i spe r s ive  clay 
subsoils and steep slopes make  this 
soi l  h ighly  p rone  to  water  erosion. 
R u n - o f f  f r o m  ad jacen t  breakaway 
faces can initiate water  erosion that 
m a y  e x t e n d  d o w n s l o p e  o n t o  more 
productive soils. Removal o f  the top- 
soil leaves a clay subsoil with difficult 
rooting conditions and poor  surface 
soil structure. Crops and pastures per- 
f o r m  v e r y  p o o r l y  o n  e roded  areas. 
However, examples o f  this soil with a 
deeper  topsoi l  and  w h i c h  occur  on 
gentle slopes can produce above aver- 
age crop and pasture yields i f  they are 
not degraded. 
Contour  or  g rade  banks  are recom- 
mended to reduce the risk o f  erosion. 
Degraded areas should be  fenced off 
and revegetated. 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
_ A l  Dark greyish brown (10YR 4/2) to brown (7.5YR 4/4), 
fine to medium grained 
sandy loam to sandy clay 
loam. 
Hardsetting surface. 
Ironstone gravel often 
present. 
Non-wetting. 
pH = 5.5 
B2 Pink (5YR 7/4) to white 
(10YR 8/2) clay. 
Massive to moderately 
structured. 
Small amounts of ironstone 
gravel may be present. 
pH = 6.0 
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16. Breakaway face and Ironstone cap 
Identifying characteristics 
Breakaway face and mallet hills and 
the associated ironstone cap. 
Mapping units 
Zone o f  Rejuvenated Drainage: 
Ewerts soil landscape unit 
(Breakaway face) 
Quailing soil landscape unit 
(Ironstone cap) 
Darling Range Zone: 
Leaver soil landscape unit 
(Breakaway face) 
Yalanbee soil landscape unit 
(Ironstone cap) 
Vegetation 
Breakaway face: brown mallet 
(Eucalyptus astringens) and powder 
bark wandoo (E. accedens). 
Ironstone cap: powder bark wandoo 
(E. accedens) with marri (E.calophyl- 
la) and Dryandra sp. in  the Darling 
Range Zone. 
Capability for agriculture 
The B r e a k a w a y  face and Ironstone 
cap are not suitable for agriculture. 
I f  c l e a r e d  the  B r e a k a w a y  face 
becomes a major water erosion haz- 
ard. The  s teep slopes,  non-wetting 
topsoi l  and  dispersive clay subsoil 
make this surface very prone to water 
erosion. Areas that have been cleared 
should be fenced off and revegetated. 
Often a large level bank or grade bank 
is required at the base of  breakaways 
to cut of f  water  and prevent it  from 
eroding soils downslope. 
The I r o n s t o n e  c a p  is too rocky and 
shal low for  cropping and produces 
little pasture.  I f  c leared these areas 
are bel ieved to add significant vol- 
u m e s  o f  r e c h a r g e  to  t h e  deep 
groundwater-table. 
• 
IRONSTONE 
CAP 
Laterite boulders with little or 
no soil. 
4.11 ksia arab IP 414. 
MOTTLED ZONE 
0 
PALLID ZONE 
(white kaolin clay - 'pipe clay) 
SAPROLITE 
(decomposing bedrock) 
BEDROCK 
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17. Yellow gravelly loamy sand 
I d e n t i f y i n g  characteristics 
Gravelly, yellow loamy sand over 
clay soils that occur on the dissected 
hillslopes within the Darling Range. 
Classification 
(a) Leaver series. 
(b) Australian Soil Classification: 
Ferric Eutrophic Brown 
Chromosol. 
(c) Principal Profile Form: Dy3.61, 
KS-Gn2.22, KS-Dy4.52. 
M a p p i n g  units 
Darling Range and West Kokeby 
Zones: 
Leaver, Yalanbee and Kokeby soil 
landscape units 
Vegetation 
T h e  d o m i n a n t  v e g e t a t i o n  i s  white 
gum (Eucalyptus wandoo) and marri 
(E. calophylla)  with  the occasional 
jarrah (E. tnarginata) and powderbark 
wandoo (E. accedens). 
C a p a b i l i t y  f o r  agriculture 
C r o p s  a n d  p a s t u r e s  g r o w n  o n  the 
Yellow gravelly l oamy  s a n d  consis- 
tently perform well. This soil has no 
ma jo r  l imitat ions,  though i n  steep, 
rocky  areas trafficabil i ty problems 
and water erosion may occur. 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
- 
A l  Very dark greyish brown - (10YR 3/2) to dark 
brown (10YR 4/3) fine to 
medium grained loamy 
sand. 
Firm to hardsetting 
surface. 
Generally contains large 
amounts of ironstone 
gravel. 
pH = 6.0 
A3/B1 Yellowish brown (10YR 
5/6) to strong brown 
(7.5YR 5/8) clayey sand 
to sandy loam. 
Massive structure, 
earthy fabric. 
Large amounts of 
ironstone gravel. 
B2 Strong brown (7.5YR 
5/8) to brownish yellow 
6/8) sandy clay 
loam to medium clay. 
Moderately structured. 
Generally contains 
some ironstone gravel. 
pH = 6.5 
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Subterranean clover based  pastures Contour or grade banks are required g row well .  T h e  loamy sand surface 
on the s teeper  s lopes to reduce  the horizon and loamy subsoils are well risk o f  water erosion. When this soil suited to supplying moisture to shal- 
occurs below breakaway faces or the low rooted pasture species. Sandy loam over pinkish clay below 
Cerea l s  y i e l d  w e l l  ove r  a r ange  o f  breakaways  soil type it is particular- 
season types. The soil rarely becomes ly  suscep t ib le  to  e ros ion ,  as  large 
waterlogged and the moisture avail- volumes o f  run-off are often generat- 
a b i l i t y  i s  g o o d .  T h e  p h o s p h a t e  ed from these areas. 
r equ i r emen t  i s  h i g h  o w i n g  to  high 
l e v e l s  o f  r e a c t i v e  i r o n  i n  t h e  soil 
which fixes phosphorus thus making 
it unavailable for plant growth. 
Lupins are wel l  suited to this soil as 
the clay subsoil is usually quite deep 
a l l o w i n g  g o o d  r o o t  development. 
Lupin growth is poorer on shallower, 
gravelly ridges. 
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H I L L S I D E  S O I L S  - d e v e l o p e d  f r o m  f r e s h l y  e x p o s e d  rock 
18. Rocky red brown loamy sand/sandy loam 
I d e n t i f y i n g  characteristics 
Rocky, red-brown to brown, loamy 
sand to sandy loam over clay and/or 
decomposing bedrock — 'York 
gum/jam soils'. 
Classification 
(a) York series — red loamy sand to 
sandy loam over clay. 
Mulukine series —brown loamy 
sand to sandy loam over clay. 
Seabrook series — sandy loam 
over decomposing bedrock (no 
clay layer). 
Boyadine series — loamy sand 
over decomposing bedrock (no 
clay layer). 
(b) Australian Soil Classification: 
Haptic Eutrophic Red 
Chromosol,Haplic Eutrophic 
Brown Chromosol, Basic 
Paralithic Orthic Tenosol. 
(c) Principal Profile Form: Dr2.13, 
Dy3.42, Dr2.12, Dy3.12. 
M a p p i n g  units 
Zone o f  Ancient Drainage: 
Danberrin and Steep Rocky Hills soil 
landscape units 
Zone o f  Rejuvenated Drainage: 
York, Hamersley and Steep Rocky 
Hills soil landscape units 
Darling Range and West Kokeby 
Zones: 
Michibin and Steep Rocky Hills soil 
landscape units 
Vegetation 
Zone  o f  Ancient  Drainage and  Zone 
o f  Rejuvenated Drainage: York gum 
(Euca l yp tu s  l oxoph l eba )  a n d  jam 
(Acacia acuminata). 
Darling Range Zone: marri (E. calo- 
phylla),  white gum (E. wandoo) and 
jam (Acacia acuminata). 
C a p a b i l i t y  f o r  agriculture 
Pastures and crops per form consis- 
tently well on the Rocky  r e d  brown 
loamy sand/sandy loam. This soil is 
r e la t ive ly  f r ee  o f  t he  n u t r i e n t  and 
moisture availability, waterlogging 
and  sal ini ty  prob lems  w h i c h  beset 
many of  the other soil types. 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
Al  Brown (10YR 4/3) to 
dark reddish brown 
(5YR 3/3) medium to 
coarse grained 
loamy sand to sandy 
loam. 
Loose to hardsetting 
surface. 
Weakly structured to 
massive. 
pH = 6.0 
A3/B1 Reddish brown (5YR 
4/4) to yellowish brown 
(10YR 5/4) clayey sand 
to sandy loam. 
Weakly structured to 
massive. 
pH = 7.0 
B2 Reddish brown (5YR 
5/6) to brown (7.5YR 
4/4) medium clay. 
Moderately structured. 
pH = 7.0 
Decomposing bedrock. 
This is one  o f  the best  soil types for Canola (Brassica napus) grows well 
g rowing  pas tu res  w i th in  t he  s tudy on this soil. 
area .  S u b t e r r a n e a n  clover ,  b r o a d -  O n  t h e  s t e e p e r  a n d  l o n g e r  slopes, l eaved  w e e d s  and grasses  all  g row g r a d e  o r  c o n t o u r  b a n k s  m a y  be well. Burr medics grow well provided r e q u i r e d  to  c o n t r o l  w a t e r  erosion. the soil p H  is not less than about 6.0. M i n i m u m  t i l l age  i s  recommended 
T h e  so i l  r e t a i n s  e n o u g h  m o i s t u r e  because it leaves the soil surface bare 
close to the surface to be  accessible for shorter periods than conventional 
t o  these  sha l lower  roo t ed  species .  cultivation thus reducing the chance 
Some areas need to be left in continu- o f  water erosion. 
ous  p a s t u r e  b e c a u s e  o f  the i r  steep 
slope and rockiness. Applications o f  l ime m a y  be  neces- 
sary  i n  t he  fu tu re  t o  ove rcome  soil Cereal yields are some o f  the highest acidification. 
in the study area and are responsive 
to high applications of  nitrogen. 
Lupins can grow well.  However, on 
heavier phases o f  this soil, yields tend 
to  b e  lower  i n  dry years  because  of 
drought stress in spring. 
Field peas  produce good yields, but 
under  current  grazing management 
s t r a t eg i e s ,  s o m e  w i n d  e r o s i o n  is 
likely. 
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19. Brownish grey granitic loamy sand 
I d e n t i f y i n g  characteristics 
Greyish sand to loamy sand over a 
yellowish clay and/or decomposing 
bedrock. Often found adjacent to 
granitic outcrops. 
Classification 
(a) Malebelling series — sand to 
loamy sand over clay at 30- 
80 cm. 
Boyadine series — sand to loamy 
sand over decomposing bedrock 
(no clay layer). 
(b) Australian Soil Classification: 
Mesotrophic Mottled-subnatric 
Grey Sodosol, Basic Paralithic 
Orthic Tensol. 
(c) Principal Profile Form: Dy5.22, 
Dy5.12, Dy5.42, Uc5.22. 
M a p p i n g  units 
Zone o f  Ancient Drainage: 
Danberrin and Steep Rocky Hills soil 
landscape units. 
Zone o f  Rejuvenated Drainage: 
York, Hamersley and Steep Rocky 
Hills soil landscape units 
Darling Range and West Kokeby 
Zones: 
Michibin and Steep Rocky Hills soil 
landscape units 
Vegetation 
Zone o f  Ancient Drainage and Zone 
o f  Rejuvenated Drainage: jam 
(Acacia acuminata), York gum 
(Eucalyptus loxophleba) and sheoak 
(Allocasuarina huegeliana). White 
gum (E. wandoo) occurs in some 
areas. 
Darling Range Zone: white gum 
(E. wandoo), marri (E. calophylla), 
sheoak (Allocasuarina lutegeliana) 
and j am (Acacia acuminata). 
C a p a b i l i t y  f o r  agriculture 
The Browni sh  g rey  g ran i t i c  loamy 
s a n d  is an average to above average 
quality soil suitable for cereals, lupins 
and pasture. Limited moisture avail- 
ability in dry periods, waterlogging in 
seepage areas and shallow rock areas 
w h i c h  l i m i t  r o o t  g r o w t h  r e s u l t  in 
reduced yields. The soil must be man- 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
- A l  Greyish brown (10YR 4/2), medium to coarse sand to 
loamy sand. 
Loose to hardsetting 
surface. 
Single grains or massive 
structure. 
pH 6.0 
A2/A3 Pale (10YR 7/3) to 
yellowish brown (10YR 
6/4) sand to clayey sand. 
Single grained or massive 
structure. 
pH 6.5 
B2 Yellowish brown (10YR 
6/6) to pale brown (10YR 
7/4) sandy clay to clay. 
Often contains red, pale 
and yellow mottles. 
Moderately structured. 
pH 6.5 
Decomposing granite. 
* See Appendix 3 for laboratory 
analysis 
aged carefully to control water  and grazed should be  managed carefully 
wind erosion. to avoid wind erosion. 
P a s t u r e  g r o w t h  i s  gene ra l l y  qu i te  On the steeper, longer slopes, grade 
good but subterranean clover tends to or contour banks m a y  b e  required to 
be affected by  moisture stress earlier c o n t r o l  w a t e r  e ro s ion .  Minimum 
i n  s p r i n g  t h a n  o n  the  R o c k y  r e d  tillage practices are recommended as 
b r o w n  l o a m y  s a n d / s a n d y  l o a m ,  they  leave t he  so i l  b a r e  fo r  shorter 
Burr medic has potential provided the periods than conventional cultivation, 
soil p H  is not below about 6.0. t hus  r educ ing  t h e  chance  o f  water 
Cereals generally grow well, though 
erosion. 
mois ture  stress i n  dry per iods  and, Applications o f  l ime m a y  be  neces- 
occasional ly ,  wa te r logg ing  i n  w e t  sary  in  the future  to  overcome soil 
years, can reduce yields. acidification. 
Lupins grow well, especially where 
the soil is deeper. However, yields are 
p o o r  i n  s e e p a g e  a reas  b e c a u s e  of 
w a t e r l o g g i n g  a n d  p o o r  i n  shallow 
rock areas because of  limited rooting 
depth. 
Field peas can grow quite well on this 
soil type. Surface rock is often a hin- 
d r a n c e  to  ha rves t ing .  F i e l d  pea 
s tubbles  should  no t  be  grazed or  if 
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20. Red brown doleritic clay loam 
Identifying characteristics 
R e d  to  brown,  heavy textured soils 
formed f rom dolerite or  similar fine 
grained, basic rocks. Often has a self- 
mulching, cracking surface. 
Classification 
(a) Northam series. 
(b) Australian Soil Classification: 
Haplic Pedal Red Vertosol. 
(c) Principal Profile Form: Dr2.12, 
Gn3.13, Ug5.36, Ug5.37. 
Mapping units 
Zone o f  Ancient Drainage: 
Danberrin and Steep Rocky Hills soil 
landscape units 
Zone o f  Rejuvenated Drainage: 
York and Steep Rocky Hills soil land- 
scape units 
Darling Range and West Kokeby 
Zones: 
Michibin and Steep Rocky Hills soil 
landscape units 
Vegetation 
Zone  o f  Anc ien t  Drainage a n d  Zone 
o f  Rejuvenated Drainage: York gum 
( E u c a l y p t u s  l oxoph leba ) ,  salmon 
gum (E. salmonophloia) and needle 
bush (Hakea preissii). 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
A l  Reddish brown (5YR 3/3) 
sandy clay 
loam to medium clay. 
Often self-mulching with 
surface cracks, 
but can be hardsetting. 
pH = 6.5 
(Note — A transitional A3 
sandy clay loam or clay 
loam horizon may occur.) 
B2 Reddish brown (5YR 4/4) 
medium clay. 
Strongly structured. 
Often contains dolerite 
rock. 
May contain lime at 
depth. 
pH = 6.5 to 8.5 
C Decomposing dolerite 
rock. 
Darling Range Zone: marri (E. c a b -  in better years. I f  the p H  is alkaline at 
phylla) and white gum (E. wandoo). depth,  lupins  m a y  suffer  f r o m  iron 
deficiency and yield poorly. 
Capability for agriculture Fie ld  peas  g row well ,  a l though the 
The R e d  b r o w n  doleri t ic  clay loam rocky surface may result in harvest- 
is a good  agr icul tura l  soi l  tha t  can  m g  
d i f f i cu l t i es .  W i n d  erosion 
produce exceptional  yields in  good following grazing o f  field p e a  stub- 
rainfall years. 
bles is rare under good management. 
Shallow rooted pasture species such Grade or contour banks may need to 
as subter ranean  c lover  and medics  
b e  constructed to control water  ero- 
g row we l l  as the i r  roots  are able to 
s ion .  M i n i m u m  t i l l age  is 
penetrate into the structured clay and r e c o m m e n d e d  as i t  l eaves  t h e  soil 
obtain moisture. Burr  burial by  sub- exposed for ashorter period than con- 
terranean clover may  be poor in this 
ventional cultivation. 
hardsetting soil. 
Cereal  yields can b e  exceptional in 
good  ra infal l  years  because  o f  this 
so i l ' s  abi l i ty  to  s tore  wa t e r  and  its 
natural fertility. Cereal yields are very 
responsive to h igh  ra tes  o f  applied 
nitrogen. 
Lupin yields are variable, wi th  poor 
yields in dry years and average yields 
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21. Hardsetting gritty quartzitic soil 
I d e n t i f y i n g  characteristics 
Grey to brownish, gritty, hardsetting 
sandy loam over yellowish clay soils 
that form on and adjacent to quartzite 
ridges. Large amounts of  quartzite 
rock occur on the soil surface. 
Classification 
(a) Bakewell series. 
(b) Australian Soil Classification: 
Haplic Mesotrophic Brown 
Chromosol. 
(c) Principal Profile Form: Db1.12, 
Db1.23. 
M a p p i n g  unit 
Zone o f  Ancient Drainage: 
Danberrin and Steep Rocky Hills 
soil landscape units 
Zone o f  Rejuvenated Drainage: 
York and Steep Rocky Hills soil 
landscape units 
Darling Range and West Kokeby 
Zones: 
Michibin and Steep Rocky Hills 
soil landscape units 
Vegetation 
T h e  dominant  vegeta t ion is sheoak 
(Al locasuarina huegeliana),  white 
gum (Eucalyptus wandoo), York gum 
(E. l o x o p h l e b a )  a n d  j a m  (Acacia 
acuminata). 
C a p a b i l i t y  f o r  agriculture 
This is a below average quality agri- 
cu l tura l  soi l  w i t h  a p o o r  structure. 
The harsh rooting conditions greatly 
limit the availability o f  moisture for 
plant growth. 
Cereal  growth i s  below average and 
lupins perform poorly. Pasture growth 
is poor. 
The low infiltration rate o f  these soils 
can result in large amounts o f  run-off 
which may lead to water erosion. 
Depth 
(cm) 
Horizon 
Al  Dark greyish brown (10YR 
4/2), coarse clayey sand to 
sandy loam. 
Hardsetting surface, 
massive structure. 
Quartz rock often present. 
pH = 6.0 
B2 Dark greyish brown (10YR 
4/2) to yellowish brown 
(10YR 5/4), coarse grained 
sandy clay. 
Moderately structured. 
pH = 6.0 
NOTE - a thin intermediate 
sandy clay loam layer may 
occur between the A l  and 
the B2 horizons. 
C Decomposing bedrock 
Surfac 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
+ + 
+ 
+ 
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22. Coarse granitic sand 
I d e n t i f y i n g  characteristics 
Poor  quality, coarse to  very coarse, 
p a l e  s a n d  tha t  f o r m s  immediately 
adjacent  to  and f r o m  decomposing 
granitic rock. 
Classification 
(a) Needling series 
(b) Australian Soil Classification: 
Siliceous A_renic Rudosol. 
(c) Principal Profile Form: Uc2.12. 
M a p p i n g  units 
Zone o f  Ancient Drainage: 
Danberrin and Steep Rocky Hills soil 
landscape units 
Zone o f  Rejuvenated Drainage: 
York and Steep Rocky Hills soil land- 
scape units 
Darling Range and West Kokeby 
Zones: 
Michibin and Steep Rocky Hills soil 
landscape units 
Vegetation 
R o c k  s h e o a k  (Allocasuarina 
h u e g e l i a n a )  a n d  v a r i o u s  acacia 
species including j am (Acacia acumi- 
na ta ) .  T h e  o c c a s i o n a l  w h i t e  gum 
(Eucalyptus wandoo) may also occur. 
C a p a b i l i t y  f o r  agriculture 
The Coarse  grani t ic  s a n d  has a very 
l o w  w a t e r  h o l d i n g  abi l i ty .  Added 
nutrients are rapidly leached out  of 
this infertile soil. 
C e r e a l  a n d  l u p i n  c r o p s  g r o w  very 
poorly and subterranean clover usual- 
ly fails to persist. 
T h e s e  so i l s  a re  c a p a b l e  o f  adding 
l a rge  a m o u n t s  o f  r e c h a r g e  t o  the 
g r o u n d w a t e r - t a b l e  o w i n g  t o  poor 
plant growth and low water use. Large 
vo lumes  o f  run -o f f  f r o m  r o c k  out- 
crops contribute to recharge. 
Depth 
(cm) 
Surface Horizon 
10 
20 
30 
Al 
A2 
40 
50 
60 
70 
80 
C 
90 
+ 
100 + + 
Grey (10YR 5/1), coarse 
grained sand. 
Single grains, loose 
surface. 
pH = 6.0 
White (10YR 8/2) to 
yellow (10YR 8/6), 
coarse grained sand. 
Single grains. 
pH = 6.5 
Decomposing bedrock 
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23. Waterlogged greyish loamy sand/sandy loam 
I d e n t i f y i n g  characteristics 
Waterlogging prone, greyish sand to 
sandy loam over  clay that  occurs in 
and  adjacent  t o  mids lope  drainage 
l i nes .  C o m m o n  w i t h i n  t h e  Avon 
Valley. 
Classification 
(a) Hamersley series 
(b) Australian Soil Classification: 
Sodic Mesotrophic Grey 
Chromosol 
(c) Principal Profile Form: Dy3.22, 
Dy2.12 
M a p p i n g  units 
Zone o f  Rejuvenated Drainage: 
Hamersley and York soil landscape 
units 
Darling Range and West Kokeby 
Zones: 
Michibin soil landscape unit 
Vegetation 
York gum (Eucalyptus loxophleba), 
j am (Acacia acuminata) and in some 
places flooded gum (E. rudis). 
C a p a b i l i t y  f o r  agriculture 
This is a poor cropping soil, prone to 
w a t e r l o g g i n g  i n  average  to  wetter 
than average rainfall years. 
Sub te r ranean  c lover  ba sed  pasture 
grows well. The excess seepage water 
and run-on result in  additional mois- 
ture being available later in the season 
f o r  p a s t u r e  g r o w t h .  However ,  in 
severely waterlogged and/or margin- 
a l ly  sa l ine  a reas  pas tu re  g rowth  is 
poor. 
Cereal, lupin and field pea crops gen- 
e r a l l y  g r o w  p o o r l y  o w i n g  to 
waterlogging. In wet years, yields can 
be  very low. In most cases these areas 
should  no t  b e  c ropped  and are best 
left to permanent pasture. 
Densely planted belts o f  trees can be 
grown above areas o f  this soil type to 
c u t  o f f  s e e p a g e  w a t e r  a n d  reduce 
waterlogging and subsequent salinity. 
Saline areas can be planted to salt tol- 
erant fodder shrubs. 
Erod ib le  areas  o f  this  soi l  type  are 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
Al l  Dark greyish brown 
(10YR 4/2), medium to 
coarse grained sand to 
sandy loam. 
Hardsetting surface. 
pH = 6.0 
A2/A3 Light yellowish brown 
(10YR 6/4) to brown 
(7.5YR 5/4), medium to 
coarse grained sand to 
sandy clay loam. 
Single grains or massive 
structure. 
pH = 6.0 
B2 Brown (10YR 5/3) to 
very pale brown (10YR 
7/3) medium clay. 
Can contain red, grey 
and yellow mottles. 
Well structured. 
pH = 7.0 to 8.5 
Decomposing bedrock. 
bes t  le f t  as  a g rassed  waterway.  In 
other  cases  contour  or grade banks 
may be used to control water erosion. 
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24. Stony soils 
I d e n t i f y i n g  c h a r a c t e r i s t i c s  M a p p i n g  units 
A r e a s  o f  shal low,  s tony  so i l s  t h a t  Zone o f  Ancient Drainage: 
commonly occur on steep, rocky hills. Steep Rocky Hills soil landscape unit 
This soil association contains the fol- 
lowing soil types: Zone o f  Rejuvenated Drainage: 
18. R o c k y  r e d  b r o w n  l o a m y  Steep Rocky Hills soil landscape unit 
sand/sandy loam. Darling Range and West Kokeby 
19. Browni sh  g rey  g ran i t i c  l o a m y  Zones: 
sand. Steep Rocky Hills soil landscape unit 
20. R e d  brown doleritic clay loam. 
Vegetation 
21. H a r d s e t t i n g  g r i t t y  quartzitic 
soil. Zone  o f  Anc ien t  Drainage and  Zone 
22. Coarse granitic sand. o f  R e j u v e n a t e d  D r a i n a g e :  jam 
These soils are described elsewhere 
( A c a c i a  a c u m i n a t a ) ,  York  gum 
within this publication, however, the ( E u c a l y p t u s  l oxoph l eba ) ,  sheoak 
soil profiles are usually shallower and (Al locasuarina huegel iana)  and in 
contain more  rock  w h e n  they occur  some areas white gum (E. wandoo). 
on areas of  steep rocky hills. D a r l i n g  R a n g e  a n d  Wes t  Kokeby 
Zones: marri  (E. calophylla) occurs 
in addition to the above species. 
Classification 
See individual soil types. 
C a p a b i l i t y  f o r  agriculture 
This land is too  steep and rocky for 
cropping but does provide some graz- 
ing. Very rocky  and s teep areas  do 
not  warrant  c lear ing because  o f  the 
small amount o f  pasture than can be 
grown and the water erosion hazard. 
Water  e ros ion  is c o m m o n  on  these 
steep rocky areas. Large amounts of 
r u n - o f f  a re  p r o d u c e d  b y  the  many 
rock outcrops while sheep and wheel 
t racks  can  concen t ra te  wa t e r  flow. 
Contour or  grade banks may need to 
be  built  to control  erosion. Seepage 
water is forced to the surface in some 
areas resulting in waterlogging. 
Subterranean clover growth is good 
i n  these  rocky  areas  because  crop- 
p ing ,  w h i c h  r e d u c e s  subterranean 
clover plant numbers, is not possible. 
The carrying capacity o f  these areas 
varies widely depending on the per- 
centage of  rock. 
Soil  types 
0 Rocky red brown loamy sand/sandy loam 
0 Brownish grey granitic loamy sand 
0 Red brown doleritic clay loam 
0 Coarse granitic sand C D  Hardsetting gritty quartzitic soil 
Granite, gneiss 
and migmatite 
Granite, gneiss 
and migmatite 
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V A L L E Y  F L O O R  SOILS 
25. Red brown sandy loam over clay valley soil 
I d e n t i f y i n g  characteristics 
Red-brown, sandy loam over clay 
soils found on the broad valley floors 
of  the central and eastern wheatbelt — 
`Merredin sandy loam'. 
Classification 
(a) Merredin series, 
Kellerberrin series 
(b) Australian Soil Classification: 
Endohypersodic-pedal Calcic 
Calcarosol, Endohypersodic 
Endic-pedal Calcic Calarosol. 
(c) Principal Profile Form: Db1.13, 
Dr2.13. 
M a p p i n g  units 
Zone o f  Ancient Drainage: 
Merredin soil landscape unit 
Vegetation 
Salmon gum (Eitralyptus salmono- 
phloia) and gimlet (E. saltibris). 
C a p a b i l i t y  f o r  agriculture 
T h e  R e d  b r o w n  s a n d y  l o a m  over 
clay valley soil produces good cereal 
and field p e a  crops and good medic 
based  pastures .  Product ion m a y  be 
r e d u c e d  i n  s o m e  a reas  b e c a u s e  of 
salinity and soil structure decline. 
Th i s  soi l  i s  w e l l  su i ted  to  growing 
both burr and barrel medic pastures. Field peas  grow well. Wind erosion The sandy loam topsoil and shallow 
m a y  occur  i f  f ie ld  p e a  s tubbles  are clay subsoil are capable o f  providing overgrazed. the shallow rooted medic plant  with 
a d e q u a t e  m o i s t u r e  i n  m o s t  yea r s .  The application of  gypsum and/or the 
Subterranean clovers have difficulty u s e  o f  m i n i m u m  t i l l age  h a s  been 
burying their burr in  this hardsetting s h o w n  to  improve  the  s t ruc ture  of 
so i l  a n d  p l a n t  e s t a b l i s h m e n t  i s  these soils. With careful management 
reduced. Ryegrass grows wel l  but  in  this soil can be  quite friable and easy 
some areas it must  be killed because to handle. 
o f  ryegrass toxicity. 
This soil can produce excellent cereal 
yields, especially in wetter seasons. 
Lupins are not well suited as the hard- 
s e t t i n g  s u r f a c e  l i m i t s  seedling 
emergence and  the alkaline subsoil 
may  cause i ron deficiency. The clay 
subsoil m a y  also limit growth o f  the 
lupin tap root. In  good rainfall years 
average lupin yields can be obtained 
but in  average to dry years yields will 
be low. 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
-4- 
' 
Horizon 
Al  Dark brown (7.5YR 3/4) 
sandy loam to sandy clay 
loam. 
Hardsetting, often 
degraded. 
Weakly structured. 
pH = 7.0 
B21 Reddish brown (7.5YR 4/6) 
sandy clay loam to medium 
clay. 
Strongly structured. 
pH = 7.5 
B22 Reddish brown (7.5YR 4/6) 
medium clay. 
Strongly structured. 
Calcareous (lime) 
segregations. 
pH = 8.5 
* See Appendix 3 for laboratory 
analysis 
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26. Red clay valley soil 
I d e n t i f y i n g  characteristics 
Red-brown, clay soils found on the 
broad valley floors of  the central and 
eastern wheatbelt. 
Classification 
(a) Trayning series. 
(b) Australian Soil Classification: 
Vertic Epic-pedal Calcic 
Calcarosol. 
(c) Principal Profile Form: Gc2.21, 
Uf6.31, Db1.13. 
M a p p i n g  units 
Zone o f  Ancient Drainage: 
Merredin soil landscape unit 
Vegetation 
Salmon gum (Eucalyptus 
salmonophloia) and gimlet (E. salu- 
bris). 
C a p a b i l i t y  f o r  agriculture 
The R e d  clay valley soil can produce 
good cereal and field p e a  crops and 
good burr  and barrel medic  pastures 
i n  h ighe r  r a in fa l l  years .  However, 
problems wi th  moisture availability 
in  d ry  years ,  soi l  s t ruc ture  decline 
and salinity may reduce yields. 
T h e  R e d  c l a y  va l l ey  soi l  produces 
similar or slightly lower yields than 
t h e  R e d  b r o w n  s a n d y  l o a m  over 
c lay val ley soil but  its management Lupins are not suited to this soil. The 
constraints are more inflexible. hardset t ing surface l imits  seedling 
Th i s  soi l  is w e l l  su i ted  to  growing  emergence and the  alkaline subsoil 
m medic  pastures.  T h e  c lay texture is a y  cause iron deficiency. The clay subsoil limits the growth o f  the lupin capable o f  providing the shallow root- 
e d  m e d i c  p l a n t  w i t h  mo i s tu r e ,  tap root. 
e spec i a l l y  i n  w e t t e r  years .  Field peas grow well on this clay soil. Subterranean clovers have difficulty Wind erosion may occur i f  field pea burying burr  in  the hardsett ing top- stubbles are overgrazed. soil. Ryegrass grows well but in some 
areas it must be killed because o f  rye- 
grass toxicity. 
This soil can produce excellent cereal 
yields, especially in  wetter  seasons. 
In seasons with drier finishes, cereal 
crops die off  earlier than on some of 
the lighter textured soils. The use of 
g y p s u m  a n d  m i n i m u m  t i l l age  can 
improve soil structure and thus cereal 
yield. 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
Al  Dark brown (7.5YR 3/4) 
clay loam 
to light clay. 
Hardsetting, often 
degraded. 
Often cracks on the 
surface. 
pH = 7.5 
B2 Reddish brown (7.5YR 
4/4) medium clay. 
Strongly structured. 
Calcareous (lime) 
segregations at depth. 
pH = 8.5 
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27. Grey clay valley soil 
I d e n t i f y i n g  characteristics 
Grey, clay soils found on the broad 
valley floors of  the central and east- 
ern wheatbelt. 
Classification 
(a) Corrigin series. 
(b) Australian Soil Classification: 
Verde Epic-pedal Calcic 
Calcarosol. 
(c) Principal Profile Form: Uf6.33, 
Dy2.13. 
M a p p i n g  units 
Zone o f  Ancient  Drainage: 
Merredin soil landscape unit 
Vegetation 
Salmon gum (Eucalyptus 
salmonophloia) and gimlet (E. salu- 
bris) with gimlet often being 
dominant. 
C a p a b i l i t y  f o r  agriculture 
T h e  G r e y  c l a y  va l ley  soi l  can  pro- 
duce good cereal and field pea crops 
and burr and barrel medic pastures in 
b e t t e r  r a i n f a l l  yea r s .  However ,  in 
m a n y  y e a r s ,  c o n d i t i o n s  f o r  plant 
growth are less than optimal owing to 
low moisture availability, waterlog- 
g i n g  o r  t r a f f i c ab i l i t y  problems. 
Salinity and soil structure decline can 
also reduce yields. Lupins are not suited to this soil. The 
Th i s  soi l  i s  w e l l  su i t ed  t o  g rowing  hardset t ing surface l imits  seedling 
medic pastures. The clayey texture is emergence and the calcareous subsoil 
capable o f  providing the shallow root- wi th  its alkaline p H  can  cause  iron 
ed  m e d i c  p l a n t  w i t h  m o i s t u r e ,  def ic iency.  T h e  s h a l l o w  c l ay  may 
e s p e c i a l l y  i n  w e t t e r  yea r s .  a l so  l i m i t  g r o w t h  o f  t h e  l u p i n  tap 
Subterranean clovers generally grow root. 
poorly as the plant has trouble bury- Field peas grow well. This is one of 
ing its burr in  the hardsetting topsoil, the safest soils on which to grow field 
R y e g r a s s  g r o w s  w e l l ,  b u t  i n  s o m e  peas and graze their stubbles without 
areas it must b e  killed because o f  rye- wind erosion occurring. 
grass toxicity. Barley grass, wild oats 
a n d  o t h e r  p o o r e r ,  p a s t u r e  species 
grow well. 
High cereal yields can be  obtained in 
good  seasons bu t  i n  many  years the 
season is either too dry, resulting in 
moisture stress, or less commonly too 
wet, resulting i n  delayed seeding and 
w a t e r l o g g i n g .  I f  t he  s t r u c t u r e  is 
degraded it can be  improved through 
the use  o f  gypsum and/or minimum 
tillage. 
Depth 
(cm) 
Surface 
io 
20 
30 
40 
50 
60 
70 
80 
90 
100 
-41 
0 
Horizon 
A l  Grey (10YR 3/2) sandy clay 
loam to medium clay. 
Hardsetting, often 
degraded. 
Surface cracks may be 
present. 
pH = 7.5 
B2 Greyish brown (10YR 5/3) 
medium clay. 
Strongly structured. 
Calcareous (lime) 
segregations at depth. 
pH = 8.5 
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28. Grey to brown cracking clay 
I d e n t i f y i n g  characteristics 
Grey to brown, friable clay found on 
the valley floors of  the central and 
eastern wheatbelt. This soil has a bet- 
ter inherent structure than the other 
clay valley soils in the Zone of 
Ancient Drainage. 
Classification 
(a) Minnivale series. 
(b) Australian Soil Classification: 
Calcareous Pedal Grey Vertosol. 
(c) Principal Profile Form: Uf6.33, 
Uf6.31, Dy2.13. 
M a p p i n g  units 
Zone o f  Ancient Drainage: 
Merredin soil landscape unit 
Vegetation 
Salmon gum (Eucalyptus 
salmonophloia), gimlet (E. salubris) 
and needle bush (Hakea preissii). 
C a p a b i l i t y  f o r  agriculture 
The  G r e y  t o  b r o w n  c r a c k i n g  clay 
can produce good cereal and field pea 
crops and burr and barrel medic pas- 
tures. Problems may b e  encountered 
w i t h  m o i s t u r e  ava i l ab i l i t y  i n  dry 
years, trafficability in we t  years and 
salinity in some areas. 
Th i s  soi l  is we l l  su i ted  t o  growing 
medic  pastures. The wel l  structured Lupins are not well suited as seedling 
c lay is able  to  p rov ide  the sha l low emergence is hampered by the hard- 
r o o t e d  m e d i c  p l a n t  w i t h  adequa t e  setting surface and the clay may limit 
moisture. Subterranean clovers have lupin  tap root  growth. The  alkaline 
diff icul ty bury ing  the i r  bu r r  i n  the  subsoil can  cause iron deficiency in 
hardsetting topsoil, and plant estab- lupins. 
l i s h m e n t  i n  s u b s e q u e n t  y e a r s  i s  Field peas  grow well. This is one of reduced. Ryegrass grows well  but in the safest soils on which to graze pea 
some areas it must be  killed because stubbles without wind erosion occur- 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
0 
0 
Horizon 
A l  Grey (10YR 3/1) to dark 
brown (10YR 3/3) sandy 
clay loam to medium clay. 
More friable structure 
than other clay soils, 
though hardsetting. 
Surface cracks common. 
pH = 7.5 
B2 Grey (10YR 4/1) to brown 
(10YR 4/3) medium clay. 
Strongly structured. 
Calcareous (lime) 
segregations at depth. 
pH = 8.5 
of  ryegrass toxicity. ring. 
This soil can produce excellent cereal 
yields especially in wetter seasons. In 
seasons  w i t h  dr ie r  f in ishes ,  cereal 
crops die off earlier than on some of 
the lighter soils. Gypsum and/or min- 
i m u m  t i l l age  c a n  i m p r o v e  the 
s t ruc tu re  o f  d e g r a d e d  a reas  and 
increase yield. 
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29. Deep sandy surfaced valley soil 
I d e n t i f y i n g  characteristics 
Grey, sandy surfaced valleys of  the 
Zone o f  Ancient Drainage. A clay 
layer, which is often calcareous, 
occurs at about 60 cm. 
Classification 
(a) Bungulla series. 
(b) Australian Soil Classification: 
Calcic Mottled-hypematric 
Yellow Sodosol. 
(c) Principal Profile Form: Dy4.43, 
Dy5.13. 
M a p p i n g  units 
Zone o f  Ancient Drainage: 
Belka soil landscape unit 
Vegetation 
Salmon gum (Eucalyptus 
salmonophloia), York gum (E. lox- 
ophleba), white gum (E. wandoo) and 
some types o f  mallee. 
C a p a b i l i t y  f o r  agriculture 
T h e  D e e p  s a n d y  s u r f a c e d  valley 
s o i l  i s  a n  a v e r a g e  t o  g o o d  quality 
agricultural soil  suitable for cereals, 
pastures and lupins.  Problems with 
salinity, waterlogging and wind ero- 
sion may be encountered. 
T h i s  so i l  i s  s u i t e d  t o  b o t h  subter- 
ranean  clover  and  bur r  medics ,  but 
because o f  the depth to clay, pasture Field peas produce satisfactory yields. 
g r o w t h  i s  n o t  as  g o o d  as  o n  the  Under current management strategies, 
Shallow sandy surfaced valley soil, grazing o f  field pea stubbles consti- 
tutes a major wind erosion hazard. Cerea l  y ie lds  are general ly h igh  as 
the i r  r o o t  sys t em is able  to exploi t  Considerable areas o f  this soil  have 
m o i s t u r e  r e s e r v e s  f o u n d  a t  depth .  been affected by salinity. 
Economic responses to deep ripping Applications o f  l ime m a y  b e  neces- 
m a y  b e  poss ib le  where  traffic pans  sary i n  the  fu ture  to overcome soil 
have developed. acidification. 
Lupin yields are variable, in wet years 
waterlogging can affect growth, espe- 
cially where  the clay is closer to the 
surface. The calcareous subsoil, with 
its high pH, can cause iron deficiency 
in lupins. 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
- A l  Greyish brown (10YR 3/3) sand to loamy sand. 
Loose to firm surface. 
Single grains. 
pH = 6.5 
_ A2/A3 Light yellowish brown (10YR 6/4) 
sand to clayey sand. 
Single grains. 
pH = 7.0 
- B2 Pale brown (10YR 6/3) to 
brownish yellow (10YR 
6/6) medium clay. 
Faint, pale mottles may 
be present. 
Strongly structured. 
Calcareous (lime) 
segregations are 
often present. 
pH = 7.0 to 8.5 
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30. Shallow sandy surfaced valley soil 
I d e n t i f y i n g  characteristics 
Grey, sandy surfaced valleys of  the 
Zone of  Ancient Drainage. A clay 
layer, which is often calcareous 
occurs at about 10 to 30 cm. 
Classification 
(a) Belka series 
— clay occurs at less than 30 cm. 
Bungulla series 
— clay occurs at between 30 and 
80 cm. 
(b) Australian Soil Classification: 
Calcic Mottled-hypematric 
Yellow Sodosol. 
(c) Principal Profile Form: Dy4.12, 
Dy2.13 
M a p p i n g  units 
Zone o f  Ancient Drainage: 
Belka soil landscape unit 
Vegetation 
Salmon gum (Eucalyptus 
salmonophloia), York gum (E. lox- 
ophleba), white gum (E. wandoo), 
gimlet (E. salubris) and some types 
o f  malice. 
C a p a b i l i t y  f o r  agriculture 
The Shallow sandy surfaced valley 
soil is a good quality agricultural soil 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
-at 
Horizon 
Al  Greyish brown (10YR 
3/3) sand to loamy 
sand. 
Generally loose but 
may be hardsetting. 
Single grained or 
massive. 
pH = 6.5 
A2/A3 Light yellowish brown 
(10YR 6/4) sand 
to clayey sand. 
Single grained or 
massive. 
pH = 7.0 
(Note — this layer may 
be very thin 
or absent.) 
B2 Light yellowish brown 
(10YR 6/4) 
medium clay. 
Faint, pale mottles may 
be present. 
Moderately structured. 
Calcareous (lime) 
segregations are 
often present. 
pH = 8.5 
* See Appendix 3 for 
laboratory analysis 
suitable for  cereal and pasture pro-  Good field pea yields can be obtained duc t ion .  However ,  p r o b l e m s  w i t h  but under current management strate- 
s a l in i ty  a n d  w a t e r l o g g i n g  m a y  b e  gies the grazing o f  field pea stubbles 
encountered, constitutes a major wind erosion haz- 
T h i s  so i l  is s u i t e d  t o  b o t h  sub t e r -  ard. 
r a n e a n  c love r  a n d  b u r r  m e d i c s .  Applications o f  l ime may be  neces- 
Subterranean clover grows wel l  and sary in  the  future  to overcome soil 
in  an average rainfall  year  this soi l  acidification. 
wi l l  support  equal  to  or  more  stock 
than  the heavier  c lay soils. Pasture 
growth  is poor  i f  this soi l  becomes 
saline. 
C e r e a l  y i e l d s  a r e  g o o d ,  although 
wa te r logg ing  c a n  r educe  y ie lds  in 
very wet years. 
Lupins  general ly g row poorly. The 
s h a l l o w  d e p t h  t o  c l a y  m a y  limit 
growth o f  the lupin tap root. In wetter 
y e a r s  l u p i n s  b e c o m e  a f fec ted  by 
waterlogging. The calcareous subsoil 
with its high p H  can cause iron defi- 
ciency in lupins. 
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31. Powdery surfaced calcareous soil 
I d e n t i f y i n g  characteristics 
Red, powdery surfaced soils often 
found adjacent to salt lakes. They 
contain a high percentage of  lime 
powder or limestone — ' M o n a  soil'. 
Classification 
(a) Nangeenan series. 
(b) Australian Soil Classification: 
Epicalcic-pedal Epihypersodic 
Calcic Calcarosol. 
(c) Principal Profile Form: Dr4.13. 
M a p p i n g  units 
Zone o f  Ancient Drainage: 
Nangeenan and Merredin soil land- 
scape units 
Vegetation 
Morrel (Eucalyptus longicornis). 
C a p a b i l i t y  f o r  agriculture 
The  P o w d e r y  s u r f a c e d  calcareous 
soil is an above average to poor agri- 
cultural soil depending on  the level 
o f  salinity. Careful  management  of 
these soils is required to prevent wind 
erosion. 
Medic pastures can grow well in non- 
saline areas. However, pasture growth 
is mos t  commonly  average to  poor 
depending on the salinity. 
High cereal yields can be  obtained in 
w e t t e r  y e a r s  w i t h  a g o o d  finish. 
However, cereals perform poorly in 
many drier years. Barley, because of 
i ts to lerance  to  salinity, o f ten  pro- 
duces higher  yields than wheat.  On 
the most saline examples o f  this soil 
even barley performs badly. 
Lupins grow very poorly because the 
lime and associated high p H  are hos- 
tile for lupin growth. Iron deficiency 
is common. 
Field peas will grow on this soil type, 
bu t  under  current  grazing manage- 
ment strategies they are a major wind 
eros ion hazard ,  and for  this  reason 
should not be grown. 
O n  the  more  saline areas blue bush 
(Maireana brevi fol ia)can out-per- 
form traditional crops and pastures. 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
A l  Dark reddish brown (5YR 
3/3) fine sandy loam to clay 
loam. 
Has a 'fluffy' surface due to 
the high lime content. 
Massive structure. 
Large amounts of soft lime 
and limestone segregations. 
pH = 8.5 
B21 Yellowish red (5YR 5/8) clay. 
Moderately structured. 
Large amounts of soft lime 
and segregations. 
pH = 8.5 
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32. Soils fringing the salt lakes 
Identifying characteristics 
The variety of  dunes and other 
deposits consisting o f  sand, silt, clay 
and gypsum that occur immediately 
adjacent to the salt lake system. 
Classification 
(a) Stirling association (Bettenay 
and Hingston, 1961) 
Mapping units 
Zone o f  Ancient Drainage: 
Baandee soil landscape unit 
Vegetation 
Thickets of  Melaleuca sp., Hakea 
preissii, Allocasuarina lepidophloia 
and Callitris sp. 
Capability for agriculture 
These  soils  are o f  l o w  agricultural 
po tent ia l  and  in  m o s t  cases  should 
not be cleared. 
The sandy dunes have a low moisture 
and nutrient availability which results 
i n  p o o r  c r o p  a n d  p a s t u r e  growth. 
When cleared, wind erosion o f  these 
sandy dunes is common. Many o f  the 
Soils f r ing ing  t h e  s a l t  lakes  are too 
sa l ine  f o r  t r a d i t i o n a l  agricultural 
practices. 
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33. Red brown alluvial loam 
I d e n t i f y i n g  characteristics 
Red-brown, loamy surfaced over clay 
alluvial soils found on the floodplain 
o f  the Avon River. The clay subsoil 
occurs most commonly at about 
30 cm but can be  as deep as 50 cm. 
Classification 
(a) Avon series. 
(b) Australian Soil Classification: 
Haplic Eutrophic Red 
Chromosol. 
(c) Principal Profile Form: Dr2.13. 
M a p p i n g  units 
Zone o f  Rejuvenated Drainage: 
Avon soil landscape unit 
Vegetation 
York gum (Eucalyptus loxophleba), 
salmon gum (E. salmonophloia), and 
j am (Acacia acuminata). 
C a p a b i l i t y  f o r  agriculture 
T h e  R e d  b r o w n  a l l uv i a l  l o a m  is a 
h igh  produc ing  soil  for  cereals and 
pastures.  I n  w e t  years  trafficability 
p rob lems  and  wa te r logg ing  i n  low 
lying areas can limit crop growth. 
Medics grow well  with their root sys- 
t e m  be ing  w e l l  suited to extracting 
moisture from the loamy topsoil and 
shallow clayey subsoil. Subterranean 
clovers also g row wel l  but  the hard- 
s e t t i n g  s u r f a c e  m a y  r e s t r i c t  burr 
burial, thus reducing plant numbers. 
C e r e a l s  g r o w  w e l l  a n d  excellent 
yields can be  obtained. The applica- 
t i o n  o f  g y p s u m  m a y  i m p r o v e  soil 
structure, increasing infiltration and 
therefore trafficability. 
Lupins growth is average. The hard- 
s e t t i n g  s u r f a c e  h i n d e r s  seedling 
emergence. I f  the subsoil is alkaline, 
iron deficiency may be  induced. The 
shallow clay layer limits the growth 
o f  the lupin tap root. 
Field peas grow well. Their root sys- 
t e m  is we l l  able to  exploit  moisture 
r e s e r v e s  i n  t h e  l o a m y  t o p s o i l  and 
clayey subsoil. Careful grazing man- 
agement is required to prevent wind 
erosion. 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
Al  Dark reddish brown (5YR 
4/6) to dark brown 
(7.5YR 3/4), fine to 
medium grained clayey 
sand to sandy clay 
loam. 
Firm to hardsetting 
surface. 
pH = 6.0 
A3/B1 Reddish brown (5YR 4/4) 
to strong brown (7.5YR 
4/6), fine to medium 
grained sandy loam to 
clay loam. 
Massive to moderately 
structured. 
pH = 6.5 
B2 Red (2.5YR 4/6) to brown 
(10YR 5/4) medium clay. 
Strongly structured. 
Calcareous (lime) 
segregations may 
be present at depth. 
pH = 7.0 to 8.5 
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34. Grey alluvial clay 
I d e n t i f y i n g  characteristics 
Heavy textured, grey, alluvial soils 
found adjacent to the Avon, Mortlock 
and Dale rivers and their tributaries. 
The surface texture is most common- 
ly a sandy loam but can be a clay. 
The grey clay subsoil is shallow, 
occurring at 10 to 20 cm. 
Classification 
(a) Beverley series. 
(b) Australian Soil Classification: 
Eutrophic Mottled-subnatric 
Brown Chromosol, Eutrophic 
Mottled-subnatric Grey Sodosol. 
(c) Principal Profile Form: Db1.13, 
Dy2.13. 
M a p p i n g  units 
Zone o f  Rejuvenated Drainage: 
Avon and Mortlock soil landscape 
units 
Darling Range and West Kokeby 
Zones: 
Williams and Pindalup soil landscape 
units 
Vegetation 
Z o n e  o f  R e j u v e n a t e d  Drainage: 
s a l m o n  g u m  (Eucalyptus 
salmonophloia),  York gum (E. lox- 
oph leba)  and  n e e d l e  b u s h  (Hakea 
preissii). 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
Al  Dark greyish brown 
(10YR 4/2) sandy loam to 
light clay. 
Hardsetting, often 
degraded surface. 
pH = 6.0 
(Note - A thin, brownish 
sandy clay loam A3 
horizon may occur at 
10-20 cm.) 
B2 Greyish brown (10YR 
5/2) to dark yellowish 
brown (10YR 4/6) 
medium clay. 
Pale mottles may occur. 
Strongly structured. 
Calcareous (lime) 
segregations may be 
present at depth. 
pH = 7.0 to 8.5 
* See Appendix 3 for 
laboratory analysis 
yields are very poor. The soil surface sh rubs  s h o u l d  b e  g r o w n  o n  saline D a r l i n g  R a n g e  a n d  W e s t  Kokeby 
m a y  seal over reducing plant  emer- areas. Zone: flooded gum (E. rudis) gence .  T h e  p o o r  s t r u c t u r e  c a n  be 
improved b y  application o f  gypsum C a p a b i l i t y  f o r  a g r i c u l t u r e  and the use of  minimum tillage. 
The  G r e y  a l luv ia l  c lay  is an above Lupins grow poorly on this soil. The 
average producing soil in better rain- h a r d s e t t i n g  su r face  h i n d e r s  lupin 
fa l l  yea r s ,  b u t  i n  w e t  y e a r s  emergence, the shallow clayey sub- 
waterlogging and poor  trafficability soil restricts growth o f  the lupins tap 
can be major limitations. In  dry years root and, i f  the subsoil is calcareous, 
moisture availability is a limiting fac- iron deficiency may result. 
tor. Areas o f  this soil suffer from soil F i e l d  p e a s  genera l ly  g row w e l l  on 
structure decline and salinity, this soil except in very wet years. The 
T h i s  so i l  p r o d u c e s  g o o d  p a s t u r e  shallow, loamy topsoil and clay sub- 
growth. Medic plants are well suited soil are well able to supply field peas 
to obtaining moisture in  this heavier with moisture. Wind erosion follow- 
tex tured  soil.  Sub te r ranean  c lover  ing the grazing o f  field pea  stubbles 
growth is average as the hardsetting is less likely on this hardsetting soil 
su r f ace  r e s t r i c t s  b u r r  bu r i a l ,  t h u s  than on most other soils. 
reducing plant numbers. Con tou r  o r  g rade  b a n k s  p l a c e d  on 
Ce rea l s  y i e lds  a r e  ave rage  t o  j u s t  soi ls  above these  va l ley  f loors  can 
above average on this soil. However, help alleviate waterlogging. Surface 
in  w e t  years  large areas o f  this  soil  drainage works can be used to remove 
become waterlogged and boggy and exces s  wate r .  Sa l t  t o l e ran t  fodder 
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35. Orange alluvial loamy sand 
I d e n t i f y i n g  characteristics 
Fine grained, alluvial, loamy sands 
found on the floodplains of  the Avon 
and Mortlock rivers. The soil is gen- 
erally orange but can be red or 
yellow. A clay subsoil may occur 
below 50 cm but is infrequently pre- 
sent in the top metre. 
Classification 
(a) Katrine series. 
(b) Australian Soil Classification: 
Basic Regolithic Orthic Tenosol, 
Eutrophic Mottled-mesonatric 
Red Sodosol. 
(c) Principal Profile Form: Uc5.22, 
Dr4.12, Dy5.22. 
M a p p i n g  units 
Zone o f  Rejuvenated Drainage: 
Avon and Mortlock soil landscape 
units 
Darling Range and West Kokeby 
Zones: 
Williams and Pindalup soil landscape 
units 
Vegetation 
Flooded gum (Eucalyptus rudis), 
sheoak (Allocasuarina obesa), York 
gum (E. loxophleba) and j am (Acacia 
acuminata). 
C a p a b i l i t y  f o r  agriculture 
This  is an  average soil  for  crop and 
pasture product ion that experiences 
few limitations other than some mois- 
ture stress in drier periods. 
Subterranean clover pasture growth is 
a v e r a g e  w i t h  c a r r y i n g  capacities 
be ing  lower o n  this soil than on  the 
loamy Avon Valley soils. 
Cerea l  a n d  l u p i n  crops  g row quite 
well  but  yields are lower on this soil 
t y p e  t h a n  t h e  m o r e  l o a m y  Avon 
Valley soils owing to lower moisture 
availability. 
F i e l d  p e a s  g r o w  sa t i s fac tor i ly  but 
under current management strategies 
they constitute a major wind erosion 
hazard. 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
- A l  Brown (7.5YR 4/4), fine 
grained sand to clayey 
sand. 
Loose to firm surface. 
pH = 6.0 
- A3 Orange (7.5YR 5/6) to 
reddish (5YR 4/6), 
fine grained sand to clayey 
sand. 
Single grained to massive 
structure, earthy fabric. 
pH = 6.5 
B2 Reddish (5YR 4/6) to light 
yellowish brown (10YR 6/4), 
fine grained sandy 
clay to light clay. 
Yellowish brown versions 
may contain red and grey 
mottles. 
Moderately structured. 
pH = 7.0 
* See Appendix 3 for laboratory 
analysis 
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36. Grey alluvial self-mulching clay 
Identifying characteristics 
Grey, self-mulching clays that occur 
on the alluvial terrace o f  the Avon 
River. 
Classification 
(a) Gwambygine series. 
(b) Australian Soil Classification: 
Haplic Self-mulching Grey 
Vertosol, Haplic Self-mulching 
Brown Vertosol 
(c) Principal Profile Form: Ug5.25, 
Ug5.16. 
Mapping units 
Zone o f  Rejuvenated Drainage: 
Avon soil landscape unit 
Vegetation 
Salmon gum (Eucalyptus salmon- 
ophloia), York gum (E. loxophleba) 
and needle bush (Hakea preissii). 
Capability for agriculture 
This is a high yielding soil capable of 
excellent yields in good rainfall years. 
T h e  s e l f - m u l c h i n g  c l ay  c a n  store 
large volumes of  moisture. Its natural 
f e r t i l i t y  i s  h igh .  Y ie ld s  c a n  be 
depressed in  very wet  years because 
o f  waterlogging and trafficability lim- 
itations, and in  dry years,  owing to 
poor moisture availability. 
Medics, cereals and field peas grow 
well. Lupins perform satisfactorily. 
Cereal yields are on average probably 
30% higher  on this soil  than on the 
Grey alluvial clay. 
Wa te r  e ros ion ,  w i n d  e r o s i o n  and 
salinity very rarely occur. 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
- -  Al Dark greyish brown (10YR 4/2) clay. 
Self - mulching, cracking 
surface. 
pH = 6.0 
B2 Greyish brown (10YR 
5/2) to dark yellowish 
brown (10YR 4/6) 
medium clay. 
Strongly structured. 
Pale mottles may occur. 
Calcareous (lime) 
segregations may be 
present. 
pH = 7.0 to 8.5. 
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37. Loamy sand surfaced valley duplex 
I d e n t i f y i n g  characteristics 
Loamy sand over yellowish clay soils 
which occur on the lower slopes or 
valley floor and have the potential to 
become waterlogged in wet years. 
Classification 
(a) Mortlock series — sand to loamy 
sand over clay. Ironstone gravel 
present. 
Morbinning series — sand to 
loamy sand over clay. Ironstone 
gravel absent. 
(b) Australian Soil Classification: 
Ferric Mottled-subnatric Yellow 
Sodosol, Eutrophic Mottled- 
hypematric Yellow Sodosol. 
(c) Principal Profile Form: Dy5.42 
M a p p i n g  units 
Zone o f  Rejuvenated Drainage: 
Mortlock, Ewerts and Avon soil land- 
scape units 
Darling Range and West Kokeby 
Zones: 
Dale and Williams soil landscape 
units 
Vegetation 
Zone o f  Rejuvenated Drainage: white 
gum (Eucalyptus wandoo) with some 
j am (Acacia acuminata), salmon gum 
(E. salmonophloia), York gum p o t e n t i a l  p r o v i d e d  the  so i l  p H  is 
(E. loxophleba) and sheoak above about 6.0. 
(Allocasuarina huegeliana). Cereals grow well in average to below 
average rainfall years but can become 
D a r l i n g  R a n g e  a n d  W e s t  KokebY  severely affected by  waterlogging in 
Z o n e s :  w h i t e  g u m  (E. w a n d o o ) ,  wet years. 
f l o o d e d  g u m  (E. rud i s )  a n d  m a r r i  Lup ins  m a y  g row sat is fac tor i ly  in 
(E. calophylla) in  the west, some  years  bu t  there  is a h igh  risk 
that  they wi l l  b e  affected by  water- 
C a p a b i l i t y  f o r  a g r i c u l t u r e  logging. In  very wet years lupin crops 
This soil can produce wel l  in  below may 
be  affected to the degree where 
ave rage  t o  ave rage  r a in fa l l  yea r s ,  
they are not worth harvesting. 
however, in wet years waterlogging is Field peas grow well unless waterlog- 
a m a j o r  l i m i t a t i o n  f o r  c ropp ing .  g i n g  occur s .  U n d e r  current 
Sa l in i ty  a f fec t s  l a rge  a reas  o f  th is  management strategies, the grazing of 
soil, f i e ld  p e a  s tubb les  i s  a m a j o r  wind 
erosion hazard. 
Subterranean clover based  pastures 
grow very well. They are not greatly Saline areas o f  this soil can be plant- 
affected b y  the degree o f  water log-  ed to salt tolerant fodder species. 
g i n g  a n d  th r ive  o n  the  e x c e s s  so i l  S e e p a g e  in t e rcep to r  b a n k s  can  be 
moisture. Pastures often remain green built on the lower slopes to intercept 
longer into spring on this soil than on subsu r face  seepage  f l o w  be fo re  it 
o ther  soi l  types .  B u r r  med ic s  have  r e a c h e s  t he  va l l ey  f l o o r  a n d  con- 
Depth 
(cm) 
Surface 
10 
20Small 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
Al  Greyish brown (10YR 
4/2), fine to medium 
grained sand to clayey 
sand. 
Loose to hardsetting 
surface. 
quantities of 
ironstone gravel may 
be present. 
pH =6. 
A2/A3 Very pale brown (10YR 
7/3) to yellowish brown 
(10YR 5/4) loamy sand 
to sandy loam. 
Single grains or massive 
structure. 
Some ironstone gravel 
may be present. 
pH = 6.5 
B2 Very pale brown (10YR 
7/3), yellowish brown 
(10YR 5/8) to grey (10YR 
5/1) sandy clay to 
medium clay. 
Red, orange and grey 
mottles are often 
present. 
Well structured. 
pH = 6.5 to 8.5 
* See Appendix 3 for laboratory 
analysis 
0 
-.4 
0 
-.4 
0 
0 
0 
0 
0 
t r ibu tes  t o  wa te r logg ing .  R o w s  of 
trees can be used to the same effect. 
Application of  lime may be necessary 
to overcome soil acidity. 
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38. Pale valley floor sand 
I d e n t i f y i n g  characteristics 
Pale sands over clay at depths of 
greater than 50 cm. These soils occur 
on the valley floor and may become 
waterlogged during winter. 
Classification 
(a) Calje series — clay occurs at 30 
to 80 cm. 
Mackie series — clay occurs at 
greater than 80 cm. 
(b) Australian Soil Classification: 
Eutrophic Mottled-hypernatric 
Grey Sodosol. 
(c) Principal Profile Form: Dg4.42. 
M a p p i n g  units 
Zone o f  Rejuvenated Drainage: 
Mortlock and Avon soil landscape 
unit 
Darling Range and West Kokeby 
Zones: 
Dale and Williams soil landscape 
units 
Vegetation 
Sheoak (Allocasuarina huegeliana), 
j am (Acacia acuminata) and some 
York gum (Eucalyptus loxophleba) 
and white gum (E. wandoo). 
C a p a b i l i t y  f o r  agriculture 
The Pa le  valley f loor  s a n d  is a poor 
soil type that suffers f rom waterlog- 
g i n g  i n  l o w  l y i n g  a r e a s  a n d  poor 
moisture availability on  the deeper, 
duna l  areas.  Cropp ing  is o f ten  not 
economic. 
The pasture production is below aver- 
a g e  t o  poor .  S u b t e r r a n e a n  clover 
g r o w t h  i s  spa r se  w i t h  g r a s se s  and 
broad-leaved weeds dominating. 
There is potential for alternative pas- 
ture species such as yellow serradella, 
b lue lupins or  tagasaste on  the deep 
sands ,  a n d  l u c e r n e  w h e r e  subsoil 
mois ture  is available.  Sal t  tolerant 
spec i e s  s h o u l d  b e  p l a n t e d  o n  the 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
-4( 
Horizon 
Al  Greyish brown (10YR 
4/2), medium to coarse 
grained sand. 
Loose surface, single 
grains. 
pH = 6.0 
A2/A3 Very pale yellow (10YR 
7/4) to white (10YR 
8/2), medium to coarse 
sand. 
Single grains. 
A perched watertable 
is often present 
in winter. 
pH = 6.5 
, B1 Very pale yellow (10YR 7/4) to greyish brown 
(10YR 5/2) sandy 
loam. 
Grey, red and orange 
mottles are often 
present. 
Massive structure. 
May contain ironstone 
gravel. 
pH .= 6.5 
B2 Very pale yellow (10YR 
7/4) to greyish brown 
(10YR 5/2) clay. 
Grey, red and orange 
mottles are 
usually present. 
Well structured. 
pH = 7.0 
saline areas. 
Cereals  and  lupins  g row poor ly  in 
water logged areas and suffer from 
drought stress on the deeper sands in 
drier periods. In better drained areas, 
which  have a c lay subsoil,  reason- 
able cereal and lupin yields can be 
obtained. 
Access  onto some areas o f  this soil 
for  seeding, chemical spraying and 
application o f  fertiliser can be limit- 
ed in wet years. 
F i e l d  p e a s  g r o w  p o o r l y  a n d  are  a 
major wind erosion hazard. 
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39. Yellow alluvial sand 
I d e n t i f y i n g  characteristics 
P o c k e t s  o f  d e e p  y e l l o w  s a n d  that 
occur adjacent to the Mortlock, Avon 
and similar rivers. 
Classification 
(a) Pingelly series. 
(b) Australian Soil Classification: 
Basic Regolithic Orthic Tenosol. 
(c) Principal Profile Form: Uc5.11. 
M a p p i n g  units 
Zone o f  Rejuvenated Drainage: 
Avon and Mortlock soil landscape 
units 
Vegetation 
Banksia sp. 
C a p a b i l i t y  f o r  agriculture 
This  soil  has a very similar agricul- 
tural  capabil i ty  to the  D e e p  yellow 
s a n d  (soi l  t y p e  2). However ,  some 
areas o f  this soil, because o f  their low 
lying position, m a y  experience sub- 
soil water logging which  m a y  affect 
t h e  g r o w t h  o f  t a g a s a s t e  a n d  other 
trees. 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
- -  A l  Light yellowish brown 
(10YR 6/4) sand. 
Single grains, loose 
surface. 
pH = 6.0 
- -  B2 Brownish yellow (10YR 6/6) sand. 
Single grains, sandy fabric. 
pH = 6.5 
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40. Sandy surfaced valley duplex 
I d e n t i f y i n g  characteristics 
Pale sand over yellowish clay soils 
that are common on the broad valley 
floors in the West Kokeby/Dale area. 
Classification 
(a) Dale series. 
(b) Australian Soil Classification: 
Eutrophic Mottled-hypematric 
Yellow Sodosol. 
(c) Principal Profile Form: Dy5.42. 
M a p p i n g  units 
West Kokeby and Darling Range 
Zones: 
Dale and Pindalup soil landscape 
units 
Vegetation 
The dominant vegetation is white 
gum (Eucalyptus wandoo) and tea 
tree (Leptospermum sp.), with flood- 
ed gum (E. rudis) and rushes (Juncus 
sp.) on the wetter areas. 
C a p a b i l i t y  f o r  agriculture 
This is a below average agricultural 
soi l  tha t  is wa te r logged  i n  t he  wet 
winter months and has low moisture 
availability at the end o f  the season. 
A r e a s  o f  th i s  so i l  a r e  a f f e c t e d  by 
salinity. 
Subterranean clover based  pastures 
grow fairly well but  become drought 
stressed later in  the season when  the 
perched watertable drops. The sandy 
surface horizon retains little moisture 
a n d  the  s h a l l o w  r o o t e d  pasture 
species often can not  reach moisture 
in the clayey subsoil. 
C e r e a l  y i e ld s  c a n  b e  good ,  b u t  in 
many years waterlogging affects crop 
growth. Lupins generally grow poorly 
owing to waterlogging. 
Alternative perennial pasture species 
such as phalaris, tall wheat grass, bal- 
ansa clover and puccinellia may have 
a role on wetter areas o f  this soil. 
Waterlogging m a y  b e  alleviated by 
building interceptor banks on the sur- 
r o u n d i n g  l ower  s l opes  i n  o r d e r  to 
intercept  seepage before  it  reaches 
the valley floor. Surface drains can be 
u s e d  on  th is  soi l  to  r e m o v e  excess 
water. 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
Al  Dark greyish brown 
(10YR 4/2), medium to 
coarse grained sand. 
Loose surface, single 
grains. 
pH = 6.0 
A2 Very pale brown (10YR 
7/3) to light yellowish 
brown (10YR 6/4) sand. 
Single grains. 
May contain ironstone 
gravel. 
pH = 6.0 
B2 Very pale brown (10YR 
7/3) to brownish yellow 
(10YR 6/6) sandy clay to 
medium clay. 
Abundant orange and 
pale mottles. 
Moderately structured. 
pH = 7.0 
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41. Poorly drained sandy loam duplex 
I d e n t i f y i n g  characteristics 
Poorly drained, often saline, sandy 
loam over clay soils that occur in the 
thin, swampy, drainage lines o f  the 
Darling Plateau. Also occurs on the 
alluvial flats alongside the upper Dale 
River and Talbot Brook and other 
similar brooks. 
Classification 
(a) Pindalup series. 
(b) Australian Soil Classification: 
Sodic Sodosolic Redoxic 
Hydrosol. 
(c) Principal Profile Form: Dy3.13. 
M a p p i n g  units 
Darling Range Zone: 
Pindalup and Williams soil landscape 
units 
Vegetation 
Flooded gum (Eucalyptus rudis) and 
rushes (Juncus sp.) on the valley 
floor. White gum (E. wandoo) grows 
on the better drained margins of  this 
soil type. 
C a p a b i l i t y  f o r  agriculture 
Waterlogging and salinity are major 
limitations to agricultural production 
on this soil. 
The  base o f  the  narrow, valley floor 
on  w h i c h  th is  soi l  occurs  becomes 
severely waterlogged with the water- 
tab le  r e m a i n i n g  at, or  c lose  to, the 
s u r f a c e  f o r  m u c h  o f  t h e  year. 
Evaporation o f  water and concentra- 
t i on  o f  sal t  has  resul ted i n  m a n y  of 
these swampy valley floors becoming 
saline. 
I n  n o n - s a l i n e  a reas  subterranean 
clover pasture grows well, persisting 
i n t o  s u m m e r  b e c a u s e  o f  t he  high 
moisture availability. On saline areas 
al ternat ive pas tu re  species such  as 
phalar is ,  ta l l  w h e a t  grass,  saltbush 
and puccinellia may have a role. 
This soil is unsuitable for cropping. 
Attempts to reclaim saline and water- 
l o g g e d  l and  w i t h  deep  drains  have 
met with mixed success. Maintenance 
o f  the drains is critical to ensure good 
water flow. 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
Al l  Dark grey (10YR 4/1) to 
dark brown (10YR 3/3), 
fine to medium grained 
loamy sand to sandy 
loam. 
Firm to hardsetting 
surface. 
Some ironstone gravel 
may be present. 
pH 5.5 to 7.0 
A2/A3 Light brownish grey 
(10YR 6/2) to brownish 
yellow (10YR 6/6) sandy 
loam to sandy clay loam. 
Orange and red mottles 
often present. 
Massive structure, 
earthy fabric. 
Some ironstone gravel 
may be present. 
pH = 6.0 to 7.5 
B2 Light grey (10YR 7/2) to 
brownish yellow (10YR 
6/6) sandy clay to light 
clay. 
Abundant pale, orange, 
grey and red mottles. 
Massive or weak 
structure. 
NOTE - A perched water-table 
sits on top of the clay 
layer from winter till early 
summer. 
- A silcrete layer may 
occur below the clay. 
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42. Alluvial loam 
I d e n t i f y i n g  characteristics 
Pale brown to reddish, alluvial barns 
found on the narrow floodplains of 
t h e  u p p e r  D a l e  River ,  Talbot, 
Wooroloo, Warranine and Jimperding 
brooks. Small areas occur within the 
thin, swampy, drainage lines o f  the 
Darling Plateau. 
Classification 
(a) Wooroloo series. 
(b) Australian Soil Classification: 
Sodic Eutrophic Brown 
Kandosol. 
(c) Principal Profile Form: Dy3.12, 
Gn3.12, Um5.52. 
M a p p i n g  units 
Darling Range Zone: 
Williams and Pindalup soil landscape 
units 
Vegetation 
Flooded gum (Eucalyptus rudis) and 
white gum (E. wandoo). 
C a p a b i l i t y  f o r  agriculture 
Subterranean clover based pastures 
grow very  wel l  making  good use  of 
the large amounts o f  stored moisture. 
Seepage water allows the pasture to 
remain green late into spring. 
Cereals can grow well  but  waterlog- 
g i n g  a n d  p o o r  t r a f f i cab i l i t y  limit 
product ion on  more  poorly  drained 
areas in many years. Lupins growth is 
genera l ly  p o o r  owing  to  waterlog- 
ging. 
Sal in i ty  affects  m a n y  areas  o f  this 
soil. Saline areas should be fenced off 
and  p lan ted  to  sal t  to lerant  species 
such as puccinellia, tall wheat  grass 
and saltbush. 
Depth 
(cm) 
Surface 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Horizon 
Al  Very dark greyish brown 
(10YR 3/2) to brown 
(7.5YR 4/2), fine grained 
clayey sand to loam. 
Hardsetting surface. 
Massive structure, earthy 
fabric. 
pH = 6.0 
A3 Yellowish brown (10YR 
5/4) to strong brown 
(7.5YR 4/6) sandy loam 
to clay loam. 
Massive to moderately 
structured. 
pH = 7.0 
__ 
B2 Light yellowish brown 
(10YR 6/4) to dark 
yellowish brown (10YR 
4/4) sandy clay loam to 
medium clay. 
Moderately structured. 
Red, yellow and orange 
mottles may be present. 
pH = 7.0 to 8.5 
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3.3 Area  a n d  percentage occurrence o f  soil landscape units 
a n d  soil types within the study area 
3.3.1 Soil landscape units 
Table 4. A r e a  a n d  percentage occurrence  o f  each  soil landscape  u n i t  within t h e  s tudy  area 
Soil landscape unit Area 
(ha) 
% of 
Zone 
% o f  study 
area 
Z o n e  o f  Ancient  Dra inage  Ulva 92,811 35.2 9.1 
Booraan 58,603 22.2 5.8 
Danberrin 22,853 8.7 2.2 
Collgar 7,781 3.0 0.8 
Belka 35,551 13.5 3.5 
Belka (Saline) 7,503 2.8 0.7 
Merredin 17,836 6.8 1.8 
Merredin (Saline) 314 0.1 0.0 
Nangeenan 50 0.0 0.0 
Baandee 19,488 7.4 1.9 
Steep Rocky Hills 787 0.3 0.1 
Zone total 263,585 100 25.9 
Z o n e  o f  Re juvena ted  Dra inage  Quailing 27,331 4.7 2.7 
Eaton 36,610 6.3 3.6 
Ewerts 117,036 20.2 11.5 
York (AV) * 191,864 33.1 18.9 
York (EAV) ** 62,711 10.8 6.2 
Hamersley 9,228 1.6 0.9 
Mortlock 45,284 7.8 4.5 
Avon 20,257 3.5 2.0 
Steep Rocky Hills 68,548 11.8 6.7 
Zone total 578,873 100 57.0 
Dar l ing  R a n g e  Z o n e  Yalanbee 49,095 28.3 4.8 
a n d  Leaver 57,569 33.2 5.7 
Wes t  Kokeby  Z o n e  Pindalup 4,514 2.6 0.4 
Michibin 23,747 13.7 2.3 
Williams 4,675 2.7 0.5 
Kokeby 14,505 8.4 1.4 
Sheahan 2,494 1.4 0.2 
Dale 4,334 2.5 0.4 
Maitland 644 0.4 0.1 
Steep Rocky Hills 12,075 7.0 1.2 
Zone total 173,659 100 17.1 
River 715 
Total all Zones 1,016,830 100 
* The York unit within the Avon Valley. 
** The York unit  east o f  the Avon Valley. 
Appendix 7 estimates the area and percentage occurrence o f  soil landscape units within the 
Northam Advisory District. 
Note: 
The  Avon Valley i s  a major  physio- 
graphic feature o f  the study area.The 
valley formed as a result of  dissection 
o f  t h e  l a n d s c a p e  b y  t h e  A v o n  and 
Mortlock river systems and their trib- 
utaries. It comprises 220,000 ha and 
stretches from Mount  Kokeby in the 
south to Bolgart  and Goomalling in 
the north. The Avon Valley includes 
the York, Avon, and Hamersley soil 
landscape units. 
The soils o f  the York unit within the 
Avon Valley are predominantly red, 
l o a m y  so i l s  ( R o c k y  r e d  brown 
l o a m y  s a n d / s a n d y  l o a m  and  Red 
b r o w n  do l e r i t i c  c l a y  loam) .  Their 
colour and loamy texture results from 
the presence o f  a geological feature 
c a l l ed  t h e  J i m p e r d i n g  Gneiss 
C o m p l e x  w h i c h  ex tends  d o w n  the 
valley. It contains a high percentage 
o f  basic rocks which weather to form 
such soils. 
The soils o f  the York unit to the east 
o f  the  val ley are f o r m e d  f r o m  pre- 
dominantly granitic rock  and hence 
here the York unit  contains a higher 
p e r c e n t a g e  o f  t h e  B r o w n i s h  grey 
g r a n i t i c  l o a m y  s a n d  soil type (see 
page 35 for the percentage of  the soil 
types in  the York uni t  within and to 
the east of  the Avon Valley). 
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3.3.2 Soil types 
Table 5. Estimated area and percentage occurrence o f  soil types within the study area 
Estimated area 
within the study 
area (ha) 
Estimated 
percentage of 
the study area 
Sandplain and gravelplain soils 
1. Deep pale sand. 23,500 2 
2. Deep yellow sand. 31,700 3 
3. Yellow gradational loamy sand. 83,400 8 
4. Pale sand over gravel/loamy sand. 55,400 5 
5. Waterlogged sand. 3,600 <1 
6. Deep yellow acid sand. 900 <1 
7. Shallow mottled zone. 4,600 1 
8. Buckshot gravel. 41,200 4 
Hillside soils - developed from the dissected lateritic profile 
9. Shallow hardsetting grey sandy loam over clay. 6,300 1 
10. Sandy loam over clay. 46,900 5 
11. Loamy sand over clay. 19,500 2 
12. Shallow sandy surfaced duplex. 15,600 2 
13. Deep sandy surfaced duplex. 21,900 2 
14. Loamy sand surfaced duplex. 43,100 4 
15. Sandy loam over pinkish clay below breakaways. 1,600 <1 
16. Breakaway face and ironstone cap. 2,200 <1 
17. Yellow gravelly loamy sand. 60,600 6 
Hillside soils - developed from freshly exposed rock 
18. Rocky red brown loamy sand/sandy loam. 171,300 17 
19. Brownish grey granitic loamy sand. 90,400 9 
20. Red brown doleritic clay loam. 31,700 3 
21. Hardsetting gritty quartzitic soil. 2,800 1 
22. Coarse granitic sand. 1,800 <1 
23. Waterlogged greyish loamy sand/sandy loam. 1,600 1 
24. Stony soils. 69,000 8 
Valley floor soils 
25. Red brown sandy loam over clay valley soil. 13,000 1 
26. Red clay valley soil. 1,800 <1 
27. Grey clay valley soil. 1,800 < 1 
28. Grey to brown cracking clay. 500 <1 
29. Deep sandy surfaced valley soil. 14,200 1 
30. Shallow sandy surfaced valley soil. 21,300 2 
31. Powdery surfaced calcareous soil. 400 < 1 
32. Soils fringing the salt lakes. 5,800 < 1 
33. Red brown alluvial loam. 8,100 1 
34. Grey alluvial clay. 8,900 1 
35. Orange alluvial loamy sand. 5,100 1 
36. Grey alluvial self-mulching clay. 600 < 1 
37. Loamy sand surfaced valley duplex. 34,000 3 
38. Pale valley floor sand. 13,300 1 
39. Yellow alluvial sand. 700 <1 
40. Sandy surfaced valley duplex. 3,000 <1 
41. Poorly drained sandy loam duplex. 4,800 1 
42. Alluvial loam. 2,100 <1 
43. Salt lakes, swamps, river beds. 21,500 2 
Appendix 7 estimates the area and percentage occurrence o f  soil types within the Northam 
Advisory District. 
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Table  6. Es t ima ted  percentage  occurrence  o f  soil types within each  physiographic  region 
% o f  the Zone 
o f  Ancient 
Drainage 
% o f  the Zone 
o f  Rejuvenated 
Drainage 
% o f  the 
Darling Range 
and West 
Kokeby Zones 
Sandp la in  a n d  gravelplain soils 
1. Deep pale sand. 1 3 2 
2. Deep yellow sand. 9 1 <1 
3. Yellow gradational loamy sand. 18 6 5 
4. Pale sand over gravel/loamy sand. 5 5 6 
5. Waterlogged sand. <1 <1 <1 
6. Deep yellow acid sand. <1- - 
7. Shallow mottled zone. 2 <1 - 
8. Buckshot gravel. - <1 23 
Hillside soils - developed f r o m  t h e  dissected laterit ic profile 
9. Shallow hardsetting grey sandy loam over clay. 2 <1 - 
10. Sandy loam over clay. 16 1 - 
11. Loamy sand over clay. 7 - - 
12. Shallow sandy surfaced duplex. - 3 - 
13. Deep sandy surfaced duplex. - 3 3 
14. Loamy sand surfaced duplex. - 7 - 
15. Sandy loam over pinkish clay below breakaways. <1 1 
16. Breakaway face and ironstone cap. - <1 1 
17. Yellow gravelly loamy sand. - 35 
Hillside soils - developed f r o m  freshly exposed rock 
18. Rocky red brown loamy sand/sandy loam. 4 26 5 
19. Brownish grey granitic loamy sand. 4 11 8 
20. Red  brown doleritic clay loam. <1 5 1 
21. Hardsetting gritty quartzitic soil. <1 1 <1 
22. Coarse granitic sand. <1 <1 <1 
23. Waterlogged greyish loamy sand/sandy loam. - 1 <1 
24. Stony soils. <1 12 7 
Valley f loor  soils 
25. Red  brown sandy loam over clay valley soil. 5 - - 
26. Red  clay valley soil. 1 - - 
27. Grey clay valley soil. 1 - - 
28. Grey to  brown cracking clay. <1 - - 
29. Deep sandy surfaced valley soil. 5 - - 
30. Shallow sandy surfaced valley soil. 8 - - 
31. Powdery surfaced calcareous soil. <1 - - 
32. Soils fringing the salt lakes. 2 - - 
33. Red  brown alluvial loam. - 1 - 
34. Grey alluvial clay. 1 <1 
35. Orange alluvial loamy sand. - 1 <1 
36. Grey alluvial self-mulching clay. - <1 - 
37. Loamy sand surfaced valley duplex. - 6 1 
38. Pale valley floor sand. - 2 1 
39. Yellow alluvial sand. - <1 - 
40. Sandy surfaced valley duplex. - - 2 
41. Poorly drained sandy loam duplex. - - 2 
42. Alluvial loam. - - 1 
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T h e  fol lowing t e x t  h igh l i gh t s  t h e  (35% o f  the area — Table 6). The common soil types on the valley 
m a j o r  soil  t y p e s  a n d  d iscusses  gravel ly  soils in  the  wes t  o f  the floors o f  the Darling Range Zone. 
t h e i r  d i s t r i b u t i o n  w i t h i n  t h e  s tudy area  (the Yellow gravelly 
l o a m y  s a n d  and  the  B u c k s h o t  A l l  zones s t u d y  area. gravel)  cover a significant area — • P o o r  q u a l i t y  a g r i c u l t u r a l  soils 
Sandplain and gravelplain soils 5 8 %  o f  t h e  D a r l i n g  R a n g e  a n d  o c c u p y  a b o u t  7 %  o f  t he  study 
• S a n d p l a i n  ( e x c l u d i n g  t h e  West  Kokeby zones  and 10% o f  area. (This figure does not include 
Bucksho t  gravel)  occupies 20% the study area). the areas o f  Stony soils.) 
o f  t he  s tudy  a r e a  (Table  5) .  Hillside soils — developed from fresh- • 
T w e n t y - t w o  o u t  o f  t h e  4 2  soil 
Productive sandplain (soil types 2, ly exposed rock types occupy an area o f  less than 
3 and 4) accounts for  about 16% • T h e  R o c k y  r e d  b r o w n  l o a m y  
1% o f  t he  s t u d y  a rea .  Though 
of  the study area. s a n d / s a n d y  l o a m  is t h e  m o s t  
these minor soil types are insignif- 
• Sandplain soils are extensive in  c o m m o n  so i l  t y p e  i n  t he  s t udy  
icant  on  an  area basis ,  they may 
t h e  Z o n e  o f  A n c i e n t  D r a i n a g e  area, occupying 17% o f  the total 
be significant within a zone, in  a 
where  they comprise 35% o f  the area (Table 5). It  is the dominant 
s p e c i f i c  a r e a  o r  o n  individual 
landscape (Table 6). I n  the Zone soi l  type  in  the  Avon Valley but  farms. 
o f  Rejuvenated Drainage, where  also occurs to the east and west of 
greater dissection o f  the landscape the valley. 
has occurred, sandplain accounts • T h e  B r o w n i s h  g r e y  granitic for only 16% of  the area. l o a m y  s a n d  is the  second  most 
Note: To the east o f  the study area c o m m o n  so i l  t y p e  in  t h e  study 
much o f  the sandplain has a area (9%). 
surface texture o f  at least a • S t o n y  soils occupy over 12% of 
sandy loam. I n  the eastern the Zone of  Rejuvenated Drainage 
wheatbelt soil types 3, 6 and and are especially common within 
7 a re  d o m i n a n t  w i t h  t h e  the Avon Valley and  in  the Dale 
l ighter  textured sandpla in  area. Areas o f  Stony soils are less 
soils (e.g. soil  types 1, 2, 4 common within the Darling Range 
and 5) being rare. and West  Kokeby zones  and are 
• The West Kokeby Zone contains rare  wi th in  the  Zone  o f  Ancient 
l a rge  a reas  o f  s a n d p l a i n  so i l s .  Drainage. 
There  are only smal l  pockets  o f  Valley floor soils 
sands within  the Dar l ing  Range  • Valley f loors  conta in ing  heavy Zone. textured soils comprise less than 
• T h e  B u c k s h o t  g r a v e l  occupies  4% o f  the study area (soil types 
2 3 %  o f  t h e  D a r l i n g  R a n g e  a n d  25 ,  26,  27 ,  28,  31 ,  33 a n d  3 4  — 
West Kokeby Zones (Table 6). In  Table 5). 
the far west  o f  the study area this Note: La rge  areas  o f  heavy  tex- soil covers over 80% o f  the land- t u r e d  r e d  a n d  g r e y  soils 
scape. The Buckshot  gravel is the occur in the Zone of  Ancient dominan t  soi l  t y p e  i n  t h e  S ta te  Drainage to  the east o f  the Forest. s tudy area. The  sandy sur- 
Hil l s ide  soils  — deve loped  f r o m  the 
f a c e d  v a l l e y  so i l s  o f  the 
B e l k a  so i l  l andscape  unit dissected lateritic profile ( so i l  types  29  and  30 )  are 
• T h e  S a n d y  l o a m  o v e r  c l a y  is a more common in the central major  soil type on  the hillslopes wheatbel t  then in  the east- in the Zone o f  Ancient  Drainage 
e m  wheatbelt. (16% of  the area — Table 6). 
• To the  w e s t  i n  t h e  Z o n e  o f  • 
The Loamy  sand  surfaced valley 
Rejuvenated Drainage the sand to d u p l e x  is the dominant soil type 
loamy sand surfaced duplex soils on  the  Mor t lock  type val leys of 
(soil types 12, 13 and 14) become the Zone of  Rejuvenated Drainage 
more  dominant  and  account  for  
(6% o f  this zone). 
13% o f  that  zone.  These  duplex • T h e  S a n d y  s u r f a c e d  valley 
soils cover vast areas, to the south d u p l e x  a n d  P a l e  v a l l e y  floor 
o f  t he  s tudy  area ,  i n  t he  U p p e r  s a n d  are c o m m o n  soi l  types  on 
Great Southern, t h e  v a l l e y  f l o o r s  in  t he  West 
• The Yellow gravelly loamy s a n d  Kokeby Zone. 
i s  a m a j o r  so i l  i n  t h e  D a r l i n g  • The Poor ly  d r a i n e d  sandy  loam 
R a n g e  and  West  Kokeby  Zones  d u p l e x  a n d  A l l u v i a l  l o a m  are 
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4.1 L a n d  capability The  fol lowing capabil i ty assess- 
4. Land capability assessment tables m e n t s  w e r e  d e r i v e d  w i t h  the 
assistance o f  over 20 farmers and the 
The capability o f  each soil type to advisory, research and technical staff 
suppor t  f ive c o m m o n  l a n d  uses  is o f  the Western Australian Department 
presented in  Table 7. The results are o f  Agriculture. 
e x p r e s s e d  as  a c apab i l i t y  c lass  in 
Roman numerals, followed by a sub- The table is divided according to 
s c r i p t  no t a t i on .  T h e  subsc r ip t s  Physiographic region. 
indicate the nature o f  the most limit- Table 7 (a) The Zone o f  Ancient 
ing land quality, or qualities, affecting Drainage. 
the land use activity. Capability sub 
classes are not shown where the capa- Table 7 (b) The Zone o f  Rejuvenated 
b i l i t y  c lass  i s  I,  b e c a u s e  the re  a re  Drainage. 
only minor or no land use limitations Table 7 (c) The Darling Range and associated with this class. 
West Kokeby Zones. 
L a n d  c a p a b i l i t y  classes 
Class I Land with a very high capability for the proposed use. Either there are no physical 
limitations to the specified land use, or the limitations are easily overcome. Risk of 
land degradation is low. 
Class I I  Land with a high capability for the proposed use. Some physical limitations do occur, 
affecting either its use, or  land degradation risk. These limitations can be  overcome 
through careful planning or moderate application o f  conservation measures. 
Class I I I  Land with a fair capability for the proposed use. Physical limitations do occur which 
will significantly affect land use or result in  moderate risk o f  land degradation. 
Careful planning and/or extensive conservation measures are required. 
Class I V  Land with a low capability for the proposed use. There is a high degree o f  physical 
limitation or a high risk o f  degradation which can only b e  overcome with expensive 
conservation measures or development costs. Future technology or economic circum- 
stances may  change this classification. 
Class V Land with a very poor capability for the proposed activity or use. The  severity o f  its 
physical limitation prohibits its use. 
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4.2 Areas o f  land capable o f  Pasture Meckering through Cunderdin to 
supporting common land Seventy per cent of  the soils within 
north Tammin (also east of  Mount 
uses and land capability t h e  s tudy  a rea  h a v e  a v e r y  h i g h  o r  
Kokeby). 
maps high  capability for  growing pasture • 
The pale sandplain of  the Eaton 
(Class  I and  I I  l and  — see Table 9). 
unit which occurs in the North 
Introduction Only 19% o f  the study area is unsuit- 
Meckering and East Bolgart areas. 
able or marginally suitable for pasture • The deep pale sand and pale sand 
This section gives the areas o f  land production (i.e. Class IV  and V land). over gravel o f  the Sheahan and 
capable o f  supporting five common Figure 8 highlights the areas where  Kokeby units in the West Mount 
l a n d  uses ;  a n n u a l  p a s t u r e ,  w h e a t  these soils that are poor at producing Kokeby/Dale area. 
(Tr i t icum aes t i vum) ,  swee t  lup ins  pasture are likely to be found: 
(Lupinus angust i fol ius) ,  f ie ld  peas  • The salt lake chain o f  the (Pisum sativum) and canola (Brassica Baandee unit which arcs from napus). Annual pasture may be based 
on  sub te r ranean  c lover  (Trifolium 
s u b t e r r a n e u m ) ,  b u r r  medic 
(Medicago polymorpha) murex medic 
( M e d i c a g o  m u r e x )  o r  g r a s s y  and 
broad-leaved weeds. 
The area and percentage of  Class I 
to Class V land for  each land  use  is 
g iven  f o r  t h e  t h r e e  z o n e s  a n d  the 
study area in tabular form . 
The land capability maps highlight 
the areas wi thin  the s tudy area that 
are suitable for each o f  the land uses. 
These maps were produced b y  inter- 
pretation of  the soil landscape maps. 
• The buckshot gravels o f  the 
Yalanbee unit in the far west of 
the study area. 
Table 8. A r e a s  o f  Class I t o  V pas tu re  p roduc ing  soils i n  t h e  s tudy  a r e a  (ha) 
I II III IV V 
Zone o f  Ancient Drainage 92,100 90,300 400 49,500 2,800 
Zone o f  Rejuvenated Drainage 227,100 165,600 92,400 53,800 17,500 
Darling Range and West 
Kokeby Zones 11,800 75,500 12,200 51,200 4,800 
Study area 331,000 331,400 105,000 154,500 25,100 
Table 9. Percentage  o f  Class  I to  V pas tu r e  p roduc ing  soils i n  t h e  s tudy  area 
I II III IV V 
Zone o f  Ancient Drainage 39 38 < 1 21 1 
Zone o f  Rejuvenated Drainage 41 30 17 10 3 
Darling Range and West 
Kokeby Zones 8 48 8 33 3 
Study area 35 35 11 16 
* Appendix 8 gives the area and percentage 
occurence o f  Class I - V land for each 
landuse within the Northam Advisory 
District 
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LOCATION DIAGRAM 
Western 
Australia 
AREA OF 
SURVEY 
Perth 
Wheat 
T h e  A v o n  Val ley  a n d  Central 
Wheatbelt produce some o f  the high- 
est cereal yields in the State because 
o f  re l i ab le  ra infa l l  and  good  soils. 
Sixty-six p e r  cen t  o f  the study area 
has a very high or high capability for 
wheat  production (i.e. Class I and II 
land — see Table 11). In  the Zone of 
Ancient  Drainage,  where  waterlog- 
ging and steep rocky slopes are not 
common, over 75% o f  the land has a 
high or very high capability for wheat 
product ion (Table 11). Ten pe r  cent 
o f  t he  s t udy  a r e a  is unsu i t ab l e  for 
wheat production (Class V). Figure 9 
highlights where  areas o f  these soils 
are likely to be found: 
• the steep rocky hills which occur 
around Toodyay, west o f  Northam 
and York and in the Dale area west 
of  Beverley; 
• t h e  w a t e r l o g g i n g  a n d  salinity 
prone Mortlock valley unit which 
o c c u r s  e a s t  o f  the  A v o n  Valley 
(e.g. Greenhills); 
• the Baandee  salt lake unit  which 
a rc s  f r o m  M e c k e r i n g  through 
Cunderdin t o  North Tammin and 
also occurs east of  Mount Kokeby. 
The  Yalanbee unit  i n  the far  west 
o f  the study area, the pale Eaton sand- 
plain unit (North Meckering and East 
Bolgart) and the Kokeby unit (Mount 
K o k e b y / D a l e  a rea )  con ta in  a high 
percentage o f  soils that are marginal- 
ly suitable for wheat production. 
Table 10. A r e a s  o f  Class I to V whea t  p roduc ing  soils in  the  s tudy  a r e a  (ha) 
I II III IV V 
Zone o f  Ancient Drainage 92,100 88,500 39,300 12,400 2,800 
Zone o f  Rejuvenated Drainage 224,300 140,600 88,900 16,600 86,000 
Darling Range and West 
Kokeby Zones 7,900 75,000 63,000 4,800 4,800 
Study area 324,300 304,100 191,200 33,800 93,600 
Table 11. Percentage  o f  Class I t o  V whea t  p roduc ing  soils i n  t h e  s tudy  area 
I II III IV V 
Zone o f  Ancient Drainage 39 38 17 5 1 
Zone o f  Rejuvenated Drainage 40 25 16 3 15 
Darling Range and West 
Kokeby Zones 5 48 40 3 3 
Study area 34 32 20 4 10 
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Lupins 
S i x t y - o n e  p e r  c e n t  o f  t h e  study 
area has a very high or high capabili- 
ty for lupin production (i.e. Class I or 
II land — see Table 13). Mapping units 
which comprise significant areas of 
good lupin soils include: 
• the Ulva and Quailing sandplain 
units; 
• the Ewerts and Collgar units with 
their loamy sand and sandy sur- 
faced duplex soils; 
• the York, Michibin and Danberrin 
units with their red sandy barns 
and grey loamy sands; and 
• the gravelly Yalanbee and Leaver 
units in the west o f  the study area. 
Twenty-seven per cent of  the soils 
in the study area are marginally suit- 
able  o r  are unsu i tab le  fo r  growing 
l up in s  (C lass  I V  a n d  V l a n d  — see 
Table 13). These areas include: 
• the heavy textured, often alkaline 
soils o f  the Merredin, Nangeenan 
and Booraan units; 
• the waterlogging prone valley 
floors (Mortlock, Belka, Dale, 
Avon and Williams units); 
• the steep rocky hills which can 
not be  cropped; and 
• the salt lakes o f  the Baandee unit. 
I n  1988,  abou t  113,000 h a  were 
s o w n  t o  l u p i n s  i n  t h e  Northam 
Advisory District (Table 1). Table 12 
shows  tha t  ove r  5 7 0 , 0 0 0  h a  o f  the 
study area are well suited (Class I and 
I I )  f o r  l u p i n  p r o d u c t i o n .  T h e r e  is 
therefore considerable scope for the 
expansion of  the lupin industry in the 
Northam Advisory District. 
Note: T h e  s tudy area  covers  about 
7 0  p e r  c e n t  o f  t h e  Northern 
Advisory District. 
Table 12. A r e a s  o f  Class  I t o  V lup in  p roduc ing  soils i n  t h e  s tudy  a r e a  (ha) 
I II III IV V 
Zone o f  Ancient Drainage 69,600 41,200 29,100 77,000 18,200 
Zone o f  Rejuvenated Drainage 44,800 309,400 53,100 58,800 90,200 
Darling Range and West 
Kokeby Zones 0 111,800 26,600 10,600 6,500 
Study area 114,400 462,400 108,800 146,400 114,900 
Table 13. Percentage o f  Class I t o  V lup in  p roduc ing  soils i n  t h e  s t u d y  area 
I II III IV V 
Zone o f  Ancient Drainage 30 17 12 33 8 
Zone o f  Rejuvenated Drainage 8 56 10 11 16 
Darling Range and West 
Kokeby Zones o 72 17 7 4 
Study area 12 49 11 15 12 
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F i e l d  peas 
U n d e r  c u r r e n t  f a r m i n g  systems 
there  are only small  areas (11%) of 
t h e  s t udy  a r e a  w i t h  a v e r y  h i g h  or 
high capability for growing field peas 
(Class I and I I  land — see Table 15). 
The wind erosion hazard limits most 
field pea production to the heavy soils 
o f  the Zone o f  Ancient Drainage and 
the loamy soils o f  the Avon Valley. 
Good  yie lds  o f  f ie ld  peas  can  be 
obtained on many o f  the lighter soils, 
however, a suitable grazing manage- 
m e n t  s t r a t e g y  d o e s  n o t  ex i s t  to 
prevent wind erosion. 
I n  1988,  a b o u t  11 ,000  h a  o f  the 
N o r t h a m  A d v i s o r y  D i s t r i c t  were 
sown to field peas (Table 1). Table 14 
shows tha t  about  100,000 h a  o f  the 
study area are well suited (Class I and 
II) for  g rowing  f ield peas.  There  is 
therefore considerable scope for the 
expans ion  o f  the  f ield p e a  industry 
within the Northam Advisory District. 
Note: T h e  s tudy  a rea  covers  about 
70% o f  the Northam Advisory 
District. 
Table 14. Areas  o f  Class I t o  V field p e a  p roduc ing  soils i n  t h e  s tudy  a r e a  (ha) 
I II III IV V 
Zone o f  Ancient Drainage 4,800 54,400 10,300 117,500 48,000 
Zone o f  Rejuvenated Drainage 29,400 14,000 158,100 176,900 177,900 
Darling Range and West 
Kokeby Zones o 0 8,400 78,900 68,200 
Study area 34,200 68,400 176,800 373,300 294,100 
Table 15. Percentage o f  Class I to V field p e a  p roduc ing  soils i n  t h e  s t u d y  area 
I II III IV V 
Zone o f  Ancient Drainage 2 23 4 50 20 
Zone o f  Rejuvenated Drainage 5 2 28 32 32 
Darling Range and West Kokeby Zones 0 o 5 51 44 
Study area 4 7 19 39 31 
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Canola 
Sixty-two per  cent  o f  the soils in 
the study area has a very high or high 
capabi l i ty  for  g rowing  cano la  (i.e. 
class I and II land — see Table 17). 
Mapping units which contain sig- 
nificant areas o f  good canola growing 
soil include: 
• the York, Michibin and Danberrin 
units (red sandy loanis and grey- 
ish loamy sands); 
• the Leaver unit wi th  its gravelly, 
loamy sand over clay; and 
• t he  M e r r e d i n  un i t s  ( h e a v y  tex- 
tured  soils found  i n  the  Zone  of 
Ancient Drainage). 
Twenty-six per  cent o f  the soils in 
the study area are marginally suitable 
or are unsuitable for growing canola 
(Class IV  and V land — see Table 17). 
These areas include: 
• The salt lakes of  the Baandee unit 
which arc from Meckering 
through Cunderdin to north 
Tammin and also occur east of 
Mount Kokeby; 
• Waterlogging prone valley floors 
(Mortlock, Belka, Dale and 
Williams units); 
• Steep rocky hills which can not be 
cropped ( common on the western 
side of  the Avon valley and in the 
Dale area); 
• The Eaton sandplain unit (North 
Meckering and East Bolgart); and 
• Deep sands and pale sand over 
gravel of  the Sheahan and Kokeby 
units respectively (West Mount 
Kokeby and Dale areas). 
A t  p r e s e n t  o n l y  s m a l l  a r e a s  of 
canola  are g rown  w i t h i n  t he  study 
area (In 1991 less than 300 hectares 
were  grown). There is considerable 
scope for the expansion o f  the canola 
i n d u s t r y  w i t h i n  t h e  s t u d y  area. 
Table 16 shows that  there are about 
600,000 h a  o f  Class I and I I  canola 
growing soils within the study area. 
Table 16. A r e a s  o f  Class I t o  V canola  p roduc ing  soils i n  t h e  s tudy  a r e a  (ha) 
I II III IV V 
Zone o f  Ancient Drainage 24,200 143,800 28,500 23,200 15,100 
Zone o f  Rejuvenated Drainage 189,900 155,600 72,300 52,400 96,000 
Darling Range and West 
Kokeby Zones 7,900 75,000 18,100 44,900 9,600 
Study area 222,900 374,400 118,900 120,500 121,700 
Table 17. Percentage o f  Class I to  V canola  p roduc ing  soils i n  t h e  s t u d y  area 
I II III IV V 
Zone o f  Ancient Drainage 10 61 12 10 6 
Zone o f  Rejuvenated Drainage 33 27 13 9 17 
Darling Range and West 
Kokeby Zones 5 48 13 29 6 
Study area 23 39 12 13 13 
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5.1 Land degradation hazard rating for each soil type 
5. Land degradation Table 18 rates each soil type for its potential to develop different types of 
land degradation. The text on the following page defines each rating scale. 
,. 
Table  18. L a n d  degrada t ion  h a z a r d  fo r  each  soil type 
Traffic Surface soil Sub surface soil Surface 
Waterlogging compaction Non-wetting Wind Water acidification acidification soil structure 
hazard pan  hazard erosion erosion hazard hazard decline 
hazard hazard hazard hazard 
Sandp la in  a n d  gravelplain soils 
1. Deep pale sand. 1 3 3 5 1 3 3 1 
2. Deep yellow sand. 1 4 3 4 1 3 3 1 
3. Yellow gradational loamy sand. 1 3 2 3 2 3 3 2 
4. Pale sand over gravel/loamy sand. 1 3 3 4 1 3 3 1 
5. Waterlogged sand. 5 1 2 2 1 1 1 1 
6. Deep yellow acid sand. 1 3 3 5 1 1 1 1 
7. Shallow mottled zone. 1 1 2 3 2 1 1 2 
8. Buckshot gravel. 1 3 3 3 2 3 3 2 
Hillside soils - developed f r o m  t h e  dissected laterit ic profile 
9. Shallow hardsetting grey sandy 
loam over clay. 1 1 2 1 4 1 1 3 
10. Sandy loam over clay. 1 1 1 2 3 2 1 3 
11. Loamy sand over clay. 2 2 2 3 2 3 3 2 
12. Shallow sandy surfaced duplex. 3 2 2 4 2 3 2 1 
13. Deep sandy surfaced duplex. 2 3 2 4 1 3 3 1 
14. Loamy sand surfaced duplex. 2 2 2 3 2 3 3 2 
15. Sandy loam over pinkish clay 
below breakaways. 1 1 4 2 4 1 1 2 
16. Breakaway face and ironstone cap. 1 1 4 1 4 1 1 1 
17. Yellow gravelly loamy sand. 1 2 2 2 3 3 2 2 
Hillside soils - developed f r o m  freshly exposed rock 
18. Rocky red brown loamy 
sand/sandy loam. 1 2 1 2 3 3 2 2 
19. Brownish grey granitic loamy sand. 2 2 2 3 3 3 3 2 
20. Red brown doleritic clay loam. 1 1 1 1 3 1 1 1 
21. Hardsetting gritty quartzitic soil. 1 1 1 1 3 1 1 3 
22. Coarse granitic sand. 1 2 3 5 1 2 2 1 
23. Waterlogged greyish loamy 
sand/sandy loam. 5 1 1 1 4 3 3 2 
24. Stony soils. 1 1 1 2 3 3 2 1 
Valley f loor  soils 
25. Red brown sandy loam over clay 
valley soil. 2 1 1 2 2 2 1 3 
26. Red clay valley soil. 2 1 1 1 2 1 1 3 
27. Grey clay valley soil. 3 1 1 1 2 1 1 3 
28. Grey to brown cracking clay. 3 1 1 1 2 1 1 3 
29. Deep sandy surfaced valley soil. 2 2 2 3 1 2 2 2 
30. Shallow sandy surfaced valley soil. 3 2 2 3 1 2 1 2 
31. Powdery surfaced calcareous soil. 3 1 4 4 2 1 1 1 
32. Soils fringing the salt lakes. 3 1 1 4 1 1 1 1 
33. Red  brown alluvial loam. 2 1 1 1 2 2 2 2 
34. Grey alluvial clay. 3 1 1 1 2 1 1 3 
35. Orange alluvial loamy sand. 2 2 2 3 1 3 3 2 
36. Grey alluvial self-mulching clay. 3 1 1 1 2 1 1 1 
37. Loamy sand surfaced valley duplex. 3 2 2 3 1 3 2 2 
38. Pale valley floor sand. 4 3 3 4 1 2 2 1 
39. Yellow alluvial sand. 1 4 3 4 1 3 3 1 
40. Sandy surfaced valley duplex. 4 2 2 4 1 3 3 1 
41. Poorly drained sandy loam duplex. 5 1 1 1 3 1 1 2 
42. Alluvial loam. 4 1 1 1 2 2 2 2 
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R a t i n g  s c a l e  f o r  e a c h  d e g r a d a t i o n  hazard. 
W a t e r l o g g i n g  hazard 
1. Little or no 
waterlogging Waterlogging does not occur or very rarely occurs 
2. Minor - Transient waterlogging occurs in  some areas in 
wet years. Crop yields are reduced in  these years. 
3. Moderate - Waterlogging occurs in wet  years. Crop yields can 
b e  significantly reduced i n  some areas  i n  these 
years. 
4. Major - Waterlogging occurs in most years. Cropping gen- 
erally uneconomic. 
5. Severe - Sa l t  l akes ,  d r a i n a g e  l i n e s  a n d  s w a m p s  which 
remain wet  into summer. Cropping not  possible, 
pasture growth poor. 
T ra f f i c  c o m p a c t i o n  p a n  hazard 
1. Not prone - N o t  p r o n e  t o  t he  d e v e l o p m e n t  o f  t r a f f i c  com- 
paction pans. 
2. Some risk/ 
unknown - Shallow duplex soils which may develop a traffic 
compaction pan. Economic responses to deep rip- 
ping are not well documented. 
3. Moderate - Traffic compaction pans develop after years o f  cul- 
tivation. Economic responses to deep ripping can 
o c c u r  (deep  d u p l e x  so i l s  a n d  s o m e  sandplain 
soils). 
4. High - T ra f f i c  c o m p a c t i o n  p a n s  r e a d i l y  develop. 
Economic deep ripping responses are well docu- 
mented (e.g. Deep yellow sand). 
N o n - w e t t i n g  hazard 
1. Not prone 
2. Minor 
3. Moderate 
4. Major 
N o t  prone to developing non-wet t ing problems. 
Generally loamy and clayey textured soils. 
Sandy and loamy sand surfaced soils which have 
the potential to develop some minor non-wetting 
problems. 
Non-wett ing soils. Germinat ion can be  delayed 
and yields reduced. Includes many o f  the sandplain 
soils. 
Very non-wetting soils. Breakaway face and asso- 
ciated soils and `Morrel soils'. 
W i n d  e r o s i o n  hazard 
1. Very low - Soils with little risk o f  wind erosion. Heavy soils 
and poorly drained areas. 
2. Low - Moderately  erodible soils. Soils  that  are stable 
owing to their  inherent  structure or  hardsetting 
nature. Surface textures are generally sandy barns. 
3. Moderate E rod ib l e  so i l s  suppor t i ng  g o o d  p l a n t  growth. 
Surface textures are generally loamy sands. 
4. High - H i g h l y  e r o d i b l e  so i l s  s u p p o r t i n g  g o o d  plant 
growth. The surface texture is generally a sand. 
5. Severe - Highly erodible soils supporting poor plant growth 
e.g. Deep pale sand. 
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W a t e r  e r o s i o n  hazard 
1. Very low Sandy soils with high infiltration rates, and valley 
floor soils. 
2. Low Moderately erodible soils on gentle slopes. 
3. Moderate Moderate ly  erodible soils on  modera te  to steep 
slopes. 
4. High Very highly erodible soils on steep slopes. 
S u r f a c e  soil  ac id i f i ca t ion  hazard 
1. Low - H e a v y  tex tu red  soils  w i t h  a h i g h  p H  buffering 
capac i ty  a n d  l o w  po ten t i a l  f o r  l each ing .  Also 
includes soils that are unproductive (under current 
farming systems). 
2. Moderate - Productive soils with a sandy loam topsoil which 
t akes  a l onge r  t i m e  to  ac id i fy  t h a n  ca tegory  3 
(moderate p H  buffering capacity, moderate poten- 
tial for leaching). 
3. High - Productive soils with a topsoil having a texture of 
less than a sandy loam (low p H  buffering capacity 
and a high potential for leaching from the topsoil). 
S u b  s u r f a c e  soil ac id i f i ca t ion  hazard 
1. Low Heavy  tex tu red  soils  w i t h  a h i g h  p H  buffering 
capacity and low potential for  leaching f rom the 
sub-surface layer (10-30 cm). Also includes soils 
that are unproductive (under current farming sys- 
tems). 
2. Moderate - Productive soils wi th  a sandy loam sub-surface 
l aye r  (10-30  cm)  w h i c h  takes  a longer  t ime  to 
acidify than  category 3 (moderate p H  buffering 
capacity, moderate potential for leaching from this 
layer). 
3. High - Productive soils w i t h  a sub-surface (10-30 cm) 
texture o f  less than a sandy loam (low p H  buffer- 
ing capacity and a high potential for leaching from 
this layer). 
S u r f a c e  soil  s t r u c t u r e  dec l ine  hazard 
1. No risk Sandy surfaced soils and self-mulching clays. 
2. Some risk/ 
unknown risk — Loamy sand surfaced soils. 
3. High risk Soils with a surface texture o f  a sandy loam to clay 
that are prone to structural deterioration. 
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5.2 Areas affected by, or at risk of, land degradation and 
maps of  land degradation hazard 
Introduction 
This section discusses the extent o f  various forms o f  land degradation within 
the study area. Estimates are given o f  the area and percentage o f  land at risk of 
being affected by each type o f  degradation. 
Note: The areas o f  land in  each degradation rating are not  areas affected by 
that  form o f  degradation bu t  areas that  are a t  r i sk  o f  be ing  affected. 
Factors other than soil and landforms, such as management and yearly 
climatic variations, will determine actual areas affected. 
The  maps  o f  land degradation hazard, highlight the areas most  at r i sk  of 
degradation. These maps were produced by interpretation of  the soil landscape 
maps .  H e n c e  they  are b a s e d  on  so i l  l a n d s c a p e  un i t s  and  n o t  so i l  types. 
Consequently these maps can be used only as a guide to locate where areas of 
degradation are likely to occur. For example, most o f  the Ulva soil landscape 
u n i t  i s  w e l l  d r a ined  sandp la in ,  however ,  i t  a l so  con ta ins  sma l l  a reas  of 
Waterlogged sand  which become waterlogged. 
The land degradation hazards assessed were: 
• waterlogging; 
• traffic compaction pan development; 
• non-wetting; 
• wind erosion; 
• water erosion; 
• surface soil acidification; 
• sub surface soil acidification; and 
• surface soil structure decline. 
* Appendix 9 gives areas o f  land within the Northam Advisory District affect- 
ed, or at risk of  being affected, by  different forms of  land degradation. 
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W a t e r l o g g i n g  hazard 
Only  3% o f  the  s tudy  a rea  has  a 
major or severe waterlogging hazard 
(Table 19). However, 9% o f  the study 
area contains areas that  experience 
waterlogging in  wet  years leading to 
significant decreases in crop yield. 
F i g u r e  13 h i g h l i g h t s  t h e  areas 
where waterlogging is likely to occur. 
Severe waterlogging occurs: 
• in the salt lakes of  the Baandee 
unit which arcs from Meckering, 
through Cunderdin to North 
Tammin, and also occurs east of 
Mount Kokeby; 
• in the thin, midslope drainage 
lines o f  the Hamersley unit that 
occur within the Avon Valley; and 
• in the swampy, Pindalup valley 
unit which occurs in the Darling 
Range Zone. 
The Mortlock, Williams and Dale 
va l l ey  u n i t s  c o n t a i n  so i l s  which 
predominant ly  have a major  water- 
logging hazard. 
Table 19. Es t imate  o f  t h e  a r e a  a n d  percentage  o f  t h e  s tudy a r e a  a t  r i s k  o f  waterlogging 
Little or none 
Waterlogging 
Minor Moderate Major Severe 
Area (ha) 632,100 
(%) 66 
210,300 89,000 24,200 10,000 
22 9 2 1 
Where: 
1. Little or no waterlogging — 
2. Minor — 
3. Moderate — 
4. Major — 
5. Severe — 
Waterlogging does not occur or very rarely occurs. 
Transient waterlogging occurs in some areas in wet years. 
Crop yields are reduced in these years. 
Waterlogging occurs in wet years. Crop yields can be  signifi- 
cantly reduced in some areas in these years. 
Waterlogging occurs in  most years. Cropping generally 
uneconomic. 
Salt lakes, drainage lines and swamps which remain wet into 
summer. Cropping not possible, pasture growth poor. 
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T r a f f i c  c o m p a c t i o n  p a n  hazard 
Only 3% o f  the soils i n  the study 
a r e a  r e a d i l y  d e v e l o p  t r a f f i c  com- 
pact ion pans(Table 20). These  soils 
have been  shown to be  responsive to 
deep ripping.  However,  57% o f  the 
soi ls  have  the  potent ia l  t o  develop 
some form o f  traffic compaction pan 
( some r i sk /unknown and  moderate 
risk). 
F i g u r e  14  h i g h l i g h t s  t h e  areas 
which have a moderate or high risk of 
developing a traffic compaction pan. 
These include: 
• the Ulva, Quailing and Eaton 
sandplain units; 
• the deep sands and pale sand over 
gravel of  the Sheahan and Kokeby 
units (common in the West 
Kokeby and Dale areas); and 
• the 'buckshot gravels' o f  the 
Yalanbee unit (far west o f  study 
area). 
Many o f  the sand and loamy sand 
surfaced soils o f  the study area have 
some risk or have an unknown risk of 
developing traffic compaction pans. 
These  soils are commonly found  in 
the York, Ewerts, Collgar, Danberrin 
and Mortlock soil landscape units. 
The  fine textured soils in the east 
o f  the  s tudy a rea  and  on  the  flood- 
p l a i n  o f  t h e  Avon  River ,  t he  steep 
rocky hills (west  o f  the Avon Valley 
and in the Dale area) and the salt lake 
systems are not prone to sub-surface 
compaction. 
Table 20. Es t imate  o f  t h e  a r e a  a n d  percentage o f  t h e  s tudy  a r e a  a t  r i s k  o f  developing a 
traffic compact ion pan 
Not  prone 
Traffic pan development 
Some risk/unknown Moderate High 
Area (ha) 386,200 
% 40 
307,500 239,700 32,400 
3 2  25 3 
Where: 
1. Not prone 
2. Some risk/unknown — 
3. Moderate 
4. High 
Not  prone to the development o f  traffic compaction pans. 
Shallow duplex soils which may  develop a traffic compaction 
pan. Economic responses to deep ripping are not  well  docu- 
mented. 
Traffic compaction pans develop after years o f  cultivation. 
Economic responses to deep ripping can occur (deep duplex 
soils and some sandplain soils). 
Traffic compaction pans readily develop. Economic deep rip- 
ping responses are well documented (e.g. Deep  yellow 
sand). 
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N o n - w e t t i n g  hazard 
A l m o s t  18% o f  t he  s tudy  area's 
soils have a major or moderate risk of 
be ing  affected b y  wa te r  repellency 
(Table 21). A further 44% have sand 
a n d  l o a m y  s a n d  s u r f a c e  textures 
which  m a y  experience some minor 
non-wetting problems. 
F i g u r e  15 h i g h l i g h t s  t he  areas 
which predominantly have a moder- 
ate and ma jo r  non-wet t ing  hazard. 
These include the Ulva, Quailing and 
E a t o n  s a n d p l a i n  u n i t s  a n d  the 
Yalanbee uni t  in  the  far w e s t  o f  the 
study area which contains 'buckshot 
gravel' soils. 
T h e  Col lga r ,  B e l k a ,  Ewerts, 
Mortlock, Leaver, Kokeby and Dale 
uni ts  contain soils w h i c h  predomi- 
n a n t l y  h a v e  a m i n o r  non-wetting 
hazard. 
Table 21. Es t ima te  o f  t h e  a r e a  a n d  percentage  o f  t h e  s tudy  a r e a  a t  r i s k  o f  developing 
non-wett ing problems 
Non-wetting 
Not prone Minor Moderate Major 
Area (ha) 
% 
367,400 427,300 166,700 4,200 
38 44 17 <1 
Where: 
1. Not  prone 
2. Minor 
3. Moderate 
4. Major 
Not  prone to developing non-wetting problems. Generally 
loamy and clayey textured soils. 
Sandy and loamy sand surfaced soils which have the poten- 
tial to develop some minor non-wetting problems. 
— Non-wetting soils. Germination can be  delayed and yields 
reduced. Includes many o f  the sandplain soils. 
Very non-wetting soils. Breakaway face and associated soils 
and `Morrel soils'. 
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W i n d  e r o s i o n  hazard 
About 16% o f  the soils in the study 
a r e a  h a v e  a h i g h  t o  seve re  r i s k  of 
wind erosion (Table 22). These sand- 
p l a i n  so i l s  o f t e n  r e q u i r e  special 
management  such as direct drilling, 
stubble retention and the planting of 
windbreaks in  order to prevent wind 
erosion. 
Thirty-eight per  cent  o f  the study 
area ' s  soils are susceptible to wind 
erosion i f  poorly managed (moderate 
hazard — Table 22). These soils gen- 
erally have a loamy sand topsoil that 
b e c o m e s  h a r d  w h e n  dry. However, 
when disturbed b y  cultivation or stock 
these soils are susceptible to erosion 
during strong winds. 
The remaining 44% o f  the soils are 
on ly  p r o n e  t o  w i n d  eros ion i f  very 
poorly managed. Under current farm- 
ing systems field peas should only be 
grown on  these  soils. Careful  man- 
agement o f  stubbles is still required. 
Figure  16 highl ights  the  areas of 
sandplain soils which have a high to 
severe r i sk  o f  w i n d  erosion (i.e. the 
Ulva, Quail ing,  Eaton,  Kokeby and 
Sheahan units). 
T h e  h e a v y  t e x t u r e d  so i l s  o f  the 
Merredin and Avon valley units, the 
s t e e p  r o c k y  h i l l s  a n d  the  poorly 
drained valleys (Baandee, Hamersley 
and Pindalup  uni ts)  predominantly 
have a very low risk o f  wind erosion. 
Table 22. Es t imate  o f  t h e  a r e a  a n d  percentage o f  t h e  s tudy  a r e a  a t  r i s k  o f  w i n d  erosion. 
Very low 
Wind erosion 
Low Moderate High Severe 
Area (ha) 
(%) 
72,500 
8 
369,200 371,200 106,400 46,300 
38 38 11 5 
Where: 
1. Very low 
2. Low 
3. Moderate 
4. High 
5. Severe 
— 
— 
— 
— 
Soils with little risk o f  wind erosion. Heavy soils and poorly 
drained areas. 
Moderately erodible soils. Soils that are stable owing to their 
inherent structure or hardsetting nature. Surface textures are 
generally sandy Mains. 
Erodible soils supporting good plant growth. Surface textures 
are generally loamy sands. 
Highly erodible soils supporting good plant growth. The sur- 
face texture is generally a sand. 
Highly erodible soils supporting poor plant growth e.g. Deep 
pa le  sand. 
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W a t e r  e r o s i o n  hazard 
One per cent o f  the study area is at 
high risk o f  water erosion (Table 23). 
This includes the breakaway face and 
associated highly erodible soils that 
form below the breakaway. Generally 
t h e s e  so i l s  s h o u l d  n o t  b e  cleared 
because of  their water erosion hazard. 
Forty-three per cent o f  the study area 
conta ins  soi ls  that  are at moderate 
risk o f  water erosion. To prevent ero- 
s i o n  t h e s e  so i l s  r e q u i r e  good 
management, such as earthwork con- 
struction, contour working, stubble 
retention and minimum tillage. 
Note: W a t e r  e r o s i o n  i s  greatly 
dependent on the slope o f  the 
l a n d  and  l a n d  management. 
Hence  the fo l lowing figures 
and degradat ion hazard  map 
o n l y  p r o v i d e  a g u i d e  to  the 
areas  l ike ly  to  con ta in  soils 
t ha t  a re  p r o n e  to  w a t e r  ero- 
sion. 
F i g u r e  17 h igh l igh t s  tha t  water 
erosion is more likely to occur in the 
western half  o f  the study area where 
slopes are steeper. 
The  Avon Valley (York unit)  and 
areas o f  gravelly slopes to the west of 
the valley (Leaver unit) contain large 
areas o f  soils that are at risk o f  water 
e ros ion .  I n  t h e  Z o n e  o f  Ancient 
Drainage the Booraan unit  contains 
so i l s  w h i c h  p r edominan t l y  have  a 
moderate water erosion hazard. 
T h e  ma jo r i ty  o f  t he  soi ls  on  the 
Ewerts unit and the buckshot gravels 
o f  the Yalanbee unit (far west o f  study 
area) have  a l o w  r i sk  o f  wa te r  ero- 
sion. 
T h e  Ulva ,  Qua i l i ng ,  E a t o n  and 
Sheahan  sandpla in  un i t s  predomi- 
nantly have a very low water erosion 
hazard. 
Table 23. Es t ima te  t h e  a r e a  a n d  percentage  o f  t h e  s tudy  a r e a  a t  r i s k  o f  w a t e r  erosion 
Very low 
Water erosion 
Low Moderate High 
Area  (ha) 
% 
214,500 
22 
327,700 411,800 11,700 
34 43 1 
Where: 
1. Very low 
2. Low 
3. Moderate 
4. High 
Sandy soils with high infiltration rates, and valley floor soils. 
Moderately erodible soils on gentle slopes. 
Moderately erodible soils on moderate to steep slopes. 
Very highly erodible soils on steep slopes. 
LAND RESOURCES SERIES No.11 124 
STATE 
FORES f 
N rthEun 
Darling Range Zone/ 
West Kokeby Zone 
Figure 17 
WATER EROSION 
HAZARD 
511-n 
1 .  
j 
STATE 
FOREST 
15 20km 
Zone of 
Rejuvenated 
Drainage 
Zone of 
Ancient 
Drainage 
Zone of 
Ancient 
Drainage 
Legend 
Land where a very low 
water erosion hazard 
predominates. 
Land where a low 
water erosion hazard 
predominates. 
Land where a moderate 
or high water erosion 
hazard predominates. 
Boundary of zones 
LOCATION DIAGRAM 
Western 
Australia 
AREA OF 
SURVEY 
Perth 
STATE 
FOREST 
W i r d o w i e  Bakers Hill 
• • - 
Darl ing Range Zone/ 
West Kokeby Zone 
Figure 18 
STATE 
FOREST 
SURFACE SOIL 
ACIDIFICATION HAZARD 
15 20km 
1 
10111 11111111.i 
1111,1 
1 1: 
t'1)11 
1111111111.'11111'1 
1 II 11 11 ' 
!IlIiI 
11111 11 11 , 11 .1 1,1, 
I 11111111111111 
I 1111' 11 I I 
1111111 
1,1 1111111 11 
1 '  
,111 ' "'III 1 I I, 111111 liii I I  1 iii 1,1 1 1 
IIII;11,1 
; :ill:: 
1-11IV 
1 
I 
I ! I I 
111111 
I 
iIi 
Meckerrn 
• 
Greenhills 
Beve[uy 
Balkuling 
• 
1 11 
Zone of 
Rejuvenated 
Drainage 
Zone of 
Ancient 
Drainage 
01110111 
Zone of 
Ancient 
Drainage 
Tammin 
Legend 
Land where a low risk 
of surface acidification 
predominates. 
Land where a moderate 
risk of surface acidification 
predominates. 
Land where a high risk 
of surface acidification 
predominates. 
Boundary of zones 
S u r f a c e  soi l  ac id i f i ca t ion  hazard 
A l m o s t  8 0 %  o f  t he  s t udy  area's 
so i l s  a re  a t  h i g h  r i s k  f r o m  surface 
acidification (Table 24). These  pro- 
duct ive soils  have  l ight  to  medium 
textured surface horizons. 
I t  i s  p o s s i b l e  t ha t  a l l  t hese  soils 
will require liming within the next 20 
years (B. Porter, pers. comm.). 
About 8% o f  the study area's soils 
are at low risk o f  acidification. These 
soils comprise the alkaline clays that 
o c c u r  i n  t h e  Z o n e  o f  Ancient 
Drainage and unproductive soils such 
as those in the salt lake systems. 
T h e  remain ing  13% o f  t he  study 
areas  soi ls  h a v e  a modera te  r i sk  of 
surface soil acidification. 
Figure 18 highlights areas that are 
at r isk o f  surface acidification. With 
t h e  e x c e p t i o n  o f  t h e  A v o n  River 
floodplain and the swampy Pindalup 
va l l eys  i n  t h e  f a r  w e s t  a l l  t he  land 
west  o f  the Meckering line predomi- 
nantly has a high risk o f  surface soil 
ac id i f i ca t ion .  T h e  h e a v y  textured 
Booraan  and  Mer red in  un i t s  o f  the 
Z o n e  o f  A n c i e n t  Dra inage  contain 
soils that predominantly have a mod- 
erate surface acidification risk. 
Table 24. Es t imate  o f  t h e  a r e a  a n d  percentage  o f  t h e  s tudy  a r e a  a t  r i s k  o f  surface soil 
acidification 
Surface soil acidification 
L o w  Moderate High 
Area (ha) 
% 
77,800 121,100 766,800 
8 13 79 
Where: 
1. Low 
2. Moderate 
3. High 
— Heavy textured soils with a high p H  buffering capacity and 
low potential for leaching. Also includes soils that are unpro- 
ductive (under current farming systems). 
Productive soils with a sandy loam topsoil which takes a 
longer time to acidify than category 3 (moderate p H  buffer- 
ing capacity, moderate potential for leaching). 
Productive soils with a topsoil having a texture o f  less than a 
sandy loam (low p H  buffering capacity and a high potential 
for leaching f rom the topsoil). 
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S u b  s u r f a c e  soil  acidification 
hazard 
Forty-three pe r  cen t  o f  the  study 
area's soils are at high risk from sub 
su r face  ac id i f i ca t ion  (Table  25). 
These soils wi l l  require l iming, but 
because o f  the low rate o f  movement 
o f  the neutralising effect o f  the lime 
through the soil, this m a y  require a 
long term strategy. There is a signifi- 
c a n t  g a p  i n  k n o w l e d g e  o f  the 
management  o f  sub surface acidity. 
A n  option to liming is to grow more 
acid tolerant plants. 
Forty per  cent o f  the  study area's 
soils are at moderate risk o f  sub sur- 
face acidification. 
The remaining 17% o f  soils are at 
low risk of  sub surface acidification. 
Figure 19 highlights areas o f  soil 
at r i sk  o f  sub surface acidification. 
Those soils with a high risk o f  acidi- 
fication include: 
• the buckshot gravels of  the 
Yalanbee unit (far west of  study 
area); 
• the pale sands over gravel in the 
Dale and West Mount Kokeby 
areas (Kokeby unit); 
• the sand and loamy sand over clay 
soils o f  the Ewerts and Collgar 
units; and 
• the Ulva, Quailing, Eaton and 
Sheahan sandplain units. 
The loamy soils o f  the Avon Valley 
(York unit) and the dissected gravel 
s lopes  i n  t h e  D a r l i n g  R a n g e  Zone 
(Leaver unit) predominantly have a 
modera te  sub surface acidification 
risk. 
The heavy textured, often alkaline 
c l ay  so i l s  t ha t  a r e  c o m m o n  i n  the 
Zone of  Ancient Drainage have a low 
sub surface acidification risk. 
Table 25. Es t imate  o f  t h e  a r e a  a n d  percentage  o f  t h e  s tudy  a r e a  a t  r i s k  o f  s u b  surface  soil 
acidification 
Sub surface soil acidification 
Low Moderate High 
Area (ha) 
% 
159,400 387,100 419,200 
17 40 43 
Where: 
1. Low 
2. Moderate 
3. High 
Heavy textured soils with a high p H  buffering capacity and 
low potential for leaching from the sub surface layer (10- 
30 cm). Also includes soils that are unproductive (under 
current farming systems). 
— Productive soils with a sandy loam sub surface layer (10- 
30 cm) which takes a longer time to acidify than category 3 
(moderate p H  buffering capacity, moderate potential for 
leaching from this layer). 
Productive soils with a sub surface (10-30 cm) texture o f  less 
than a sandy loam (low p H  buffering capacity and a high 
potential for leaching from this layer). 
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S u r f a c e  soil  s t r u c t u r e  decline 
hazard 
Nine per  cent  o f  the soils i n  the 
study area have a high risk o f  struc- 
tural deterioration o f  the soil surface 
(Table 26). Soils  which  have been 
identified as being at high risk are the 
fine textured soils which occur pre- 
dominantly in  the Zone o f  Ancient 
Drainage (see Figure 20). Soil struc- 
ture decline following cultivation and 
trampling by  stock is well-document- 
ed on these soils. The application of 
gypsum on these soils has been wide- 
spread, and often results in increased 
cereal yields. 
Sixty-two per  cent of  the soils have 
some potential for  surface soil struc- 
tural  decline.  These  soils comprise 
m u c h  o f  the  Avon  Valley, the  large 
areas o f  loamy sand surfaced duplex 
soils and the heavier  sandplain and 
gravel plain soils. To date there has 
been little research to determine how 
severe structural deterioration is on 
these  soi ls .  M e t h o d s  o f  improving 
degraded areas o f  these soils are poor- 
ly  documented. Twenty-nine per cent 
o f  the  s tudy area  has  no  r i sk  o f  soil 
structural decline. 
Table 26. Es t imate  o f  t h e  a r e a  a n d  percentage o f  t h e  s tudy  a r e a  a t  r i s k  o f  sur face  soil 
s t ruc tu ra l  decline 
N o  risk 
Surface soil structure decline 
Some risk/unknown High 
Area(ha) 280,900 602,400 82,400 
29 62 9 
Where: 
1. N o  risk Sandy surfaced soils and self-mulching clays. 
2. Some risk/ Loamy sand surfaced soils. 
unknown risk 
3. High risk Soils with a surface texture o f  a sandy loam to clay that are 
prone to structural deterioration. 
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8. Appendices 
APPENDIX 1 Merging of  soil landscape units across 
physiographic regions 
The four physiographic regions of  the study area are easily recognisable: 
— the Zone o f  Ancient Drainage; 
— the Zone of  Rejuvenated Drainage; 
— the West Kokeby Zone; and 
— the Darling Range Zone. 
However, the boundaries between these physiographic regions are often not 
distinct. The soil landscape units of  one zone merge into those o f  the next, often 
over a distance of  up to about 10 km. The percentage of  each soil type in a soil 
landscape unit near the zone boundary is often intermediate between that unit 
and a related unit in the adjacent zone. 
The following table explains the relationships between analogous soil 
landscape units that occur in different zones. 
This table attempts to identify similarities between soil landscape units in 
different physiographic regions. For example, the Ulva, Quailing and Yalanbee 
units are all sandplain and gravelplain soils that are remnants o f  the ancient 
lateritic profile and which occur at the top of  the landscape. The Ulva unit 
merges into the Quailing unit at its western boundary and the Quailing unit 
merges into the Yalanbee unit at its western boundary. The percentage o f  soil 
types in these border zones will often be intermediate between each soil 
landscape unit. 
P a r e n t  material Z o n e  o f  Ancient 
Drainage 
Zone  o f  Rejuvenated 
Drainage 
Dar l ing  R a n g e  Z o n e  Wes t  Kokeby  Zone 
Lateritic profile remnant 
(sandplain and gravel plain) 
Ulva 
Undulating upland. 
Predominantly yellow 
sandplain. 
Quailing 
Upland plateau usually 
surrounded b y  breakaways. 
Pale and yellow sandplain. 
Yalanbee 
Upland plateau with 
'buckshot gravel' soils. 
Dissected lateritic profile Booraan 
Hillslopes with sandy 
loam over clay soils, 
Collgar 
Colluvial, lower slopes 
with loamy sand over 
clay soils. 
Ewerts 
Hillslopes with loamy sand and 
sand over clay soils, 
Leave r  Kokeby 
Hillslopes with gravelly, Hillslopes with sandy 
loamy sand over clay soils, surfaced soils. 
Freshly exposed bedrock Danberrin 
Undulating, irregular 
slopes. Soils derived 
predominantly from 
York 
Steep, irregular slopes. Soils 
derived from the rocks o f  the 
Jimperding Gneiss Complex. 
Michibin 
Steep, irregular hills. 
Soils derived predominantly from 
granitic rock. 
granitic rock. 
Alluvium 
(sandy surfaced valleys) 
Belka 
Broad valleys (< 3 km 
wide). Alkaline clay 
subsoil. 
Mortlock 
Alluvial floodplains u p  to 1 km 
wide. Neutral clay subsoil, 
Dale 
Flats and broad 
tributary valleys. 
Neutral clay subsoils. 
Alluvium 
(recent) 
Avon 
Floodplains (100 m-2,000 m 
wide) with red loamy and grey 
clayey soils, 
Williams 
Floodplains (50 m-300 m 
wide) with grey loamy 
sand and sandy loam soils. 
Often waterlogged. 
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APPENDIX 2. Relationships between soil series and soil types 
Soil types Soil series 
Sandpla in  a n d  gravelplain soils 
1. Deep pale sand. Eaton Phillips 
2. Deep yellow sand. Cunderdin 
3. Yellow gradational loamy sand. Tammin, Wyola, Ejanding, Ucarty 
4. Pale sand over gravel/loamy sand. Kauring, Mawson 
5. Waterlogged sand. Cularing 
6. Deep yellow acid sand. Holleton 
7. Shallow mottled zone. Wyalkatchem 
8. Buckshot gravel. Yalanbee 
Hillside soils - Wieveloped f r o m  t h e  dissected later i t ic  profile 
9. Shallow hardsetting grey sandy loam over clay. Meenaar 
10. Sandy loam over clay. Booraan 
11. Loamy sand over clay. Morbinning, Dulbelling, Quajabin, Mortlock 
12. Shallow sandy surfaced duplex. Quajabin 
13. Deep sandy surfaced duplex. Dulbelling 
14. Loamy sand surfaced duplex. Morbinning, Mortlock 
15. Sandy loam over pinkish clay below breakaways. Balkuling 
16. Breakaway face and ironstone cap. 
17. Yellow gravelly loamy sand. Leaver 
Hillside soils - developed f r o m  freshly exposed rock 
18. Rocky red brown loamy sand/sandy loam. York, Mulukine, Seabrook, Boyadine 
19. Brownish grey granitic loamy sand. Malebelling, Boyadine 
20. Red brown doleritic clay loam. Northam 
21. Hardsetting gritty quartzitic soil. Bakewell 
2 2  Coarse granitic sand. Needling 
23 Waterlogged greyish loamy sand/sandy loam. Hamersley 
24. Stony soils. York, Mulukine, Seabrook, Boyadine,Malebelling, 
Northam, Bakewell, Needling 
Valley floor soils 
25. Red brown sandy loam over clay valley soil. 
26. Red clay valley soil. 
27. Grey clay valley soil. 
28. Grey to brown cracking clay. 
29. Deep sandy surfaced valley soil. 
30. Shallow sandy surfaced valley soil. 
31. Powdery surfaced calcareous soil. 
32. Soils fringing the salt lakes. 
33. Red brown alluvial loam. 
34. Grey alluvial clay. 
35. Orange alluvial loamy sand. 
36. Grey alluvial self-mulching clay. 
37. Loamy sand surfaced valley duplex. 
38. Pale valley floor sand. 
39. Yellow alluvial sand. 
40. Sandy surfaced valley duplex. 
41. Poorly drained sandy loam duplex. 
42 Alluvial loam 
Merredin, Kellerberrin 
Trayning 
Corrigin 
Minnivale 
Bungulla 
Belka, Bungulla 
Nangeenan 
Stirling Association 
Avon 
Beverley 
Katrine 
Gwambygine 
Mortlock, Morbinning 
Calje, Mackie 
Pingelly 
Dale 
Pindalup 
Wooroloo 
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APPENDIX 3. Laboratory analyses o f  selected soil types 
1. Deep pale sand 
Location: 446800 E 6489400 N 
Landform/topography: plateau (pattern); 1% mean slope 
Land surface: no gravels; no stones; no boulders; soft surface 
Land use: timber/scrub 
Drainage: no run-off; very rapid infiltration; rapidly drained 
Native vegetation: marri, jarrah, tea tree, other shrubs 
Profile morphology 
Layer Depth (cm) 
Upper Lower 
1 0 9 
2 9 22 
3 22 65 
4 65 95 
5 95 120 
Description 
Dark  grey (10YR 4/1 moist) sand, no mottles, single grain structure, sandy fabric, n o  gravels; abrupt 
boundary. 
Grey (10YR 5/1 moist) sand; no mottles; single grain structure; sandy fabric; no gravels; clear boundary. 
White (10YR 8/1 moist) sand; n o  mottles; single grain structure; sandy fabric; no gravels; gradual boundary. 
Very pale brown (10YR 7/3 moist) sand; n o  mottles; single grain structure; sandy fabric; no gravels; gradual 
boundary. 
Very pale brown (10YR 7/4 moist) sand; no mottles; single grain structure; sandy fabric; abundant coarse 
subrounded ferruginous gravels. 
Chemical analytical data (<2 mm fraction) 
Layer Depth (cm) 
Upper Lower 
pH 
(H20) 
pH 
(CaC12) 
Org C 
(W/B) 
EC 
(1:5) 
mS/m 
K 
(HCO3) 
PPm 
P 
(HCO3) 
PPm 
Exch. cations 
CEC Ca M g  K Na 
me% 
1 0 9 5.7 4.8 1.30 4 16 <2 3.03 0.50 0.04 0.04 
2 9 22 5.7 4.5 0.48 1 <10 <2 1.37 0.25 <0.02 0.02 
3 22 65 5.8 4.8 0.15 1 <10 <2 0.26 0.06 <0.02 0.02 
4 65 95 5.9 5.0 0.13 3 <10 <2 0.13 0.07 <0.02 <0.02 
5 95 120 6.6 6.2 0.53 2 14 <2 0.34 0.17 <0.02 0.04 
Exchangeable cations were extracted using 0.1M BaC12 (unbuffered) 
Physical analytical data 
Layer Depth (cm) 
Upper Lower Coarse 
sand 
Medium 
sand 
Particle Size Distribution % 
Fine Silt 
sand 
Clay Bulk  density 
0.6-2 mm 0.18-0.6 mm 0.02-0.18 mm 0.002-0.02 mm < 0.002 mm g/cm3 
1 0 9 23.3 56.5 17.1 2.7 0.3 1.09 
2 9 22 23.5 54.7 19.1 2.7 <0.1 
3 22 65 26.0 47.7 23.6 2.7 <0.1 
4 65 95 17.6 45.0 33.8 3.2 0.3 1.40 
5 95 120 22.3 40.2 31.8 3.3 2.5 1.31 
Reported from the Western Australia Soil Profile Database. 
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3 .  Y e l l o w  g r a d a t i o n a l  l o a m y  sand 
Location: 539800 E 6508700 N 
Landform/topography: peneplain (pattern); mid slope (element); 3% mean slope 
Land surface: very few ferruginous gravels; no stones; no boulders; firm surface 
Land use: cropping, cereals; grazing (pasture), sheep 
Drainage: slow run-off; rapid infiltration; well drained 
Native vegetation: tammar scrub 
P ro f i l e  morphology 
Layer Depth (cm) 
Upper Lower 
1 0 19 
2 19 38 
3 38 70 
4 70 105 
Description 
Brown (10YR 4/3 moist) loamy sand; no mottles; massive structure; sandy fabric; no gravels; abrupt 
boundary. 
Yellow (10YR 7/6 moist) sandy loam; n o  mottles; massive structure; earthy fabric; very few medium 
subrounded ferruginous gravels; clear boundary. 
Yellow (10YR 7/6 moist) sandy loam; n o  mottles; massive structure; earthy fabric; abundant medium 
subrounded ferruginous gravels; abrupt boundary. 
Brownish yellow (10YR 6/6 moist) sandy loam; common coarse distinct pale and red mottles; massive 
structure; earthy fabric; abundant medium subrounded ferruginous gravels. 
C h e m i c a l  a n a l y t i c a l  d a t a  ( < 2  m m  fraction) 
Layer 
Exch. cations 
Depth (cm) p H  p H  Org C E C  K P CEC Ca  M g  K Na 
Upper Lower (1120) (CaC12) (W/B) (1:5) (HCO3) (HCO3) 
% mS/m ppm ppm me% 
1 0 19 
2 19 38 
3 38 70 
4 70 105 
5.9 4.9 1.11 5 140 7 2.18 0.43 
6.2 5.2 0.90 3 110 <2 1.20 0.62 
5.9 5.2 0.22 4 59 <2 0.96 0.76 
5.6 5.2 0.05 8 36 < 2  0.86 1.26 
0.28 0.12 
0.26 0.04 
0.12 0.09 
0.05 0.24 
E x c h a n g e a b l e  ca t i ons  w e r e  ex t r ac t ed  u s i n g  0 . 1 M  BaC12  (unbuffered) 
P h y s i c a l  a n a l y t i c a l  data 
Layer Depth (cm) Particle Size Distribution % 
Upper Lower Coarse Medium Fine Silt Clay Bulk  density 
sand sand sand 
0.6-2 m m  0.18-0.6 m m  0.02-0.18 m m  0.002-0.02 m m  < 0.002 m m  g/cm 
1 0 19 11.9 49.4 25.8 4.1 8.8 
2 19 38 17.3 37.1 17.6 3.2 24.9 
3 38 70 17.4 39.1 19.9 3.4 20.2 
4 70 105 15.6 44.0 30.6 3.4 6.4 
1.27 
1.56 
1.69 
R e p o r t e d  f r o m  t h e  W e s t e r n  A u s t r a l i a  S o i l  P r o f i l e  Database. 
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8 .  B u c k s h o t  gravel 
Location: 442400 E 6516000 N 
Landform/topography: plateau (pattern); plain (element); 2% mean slope 
Land surface: common ferruginous gravels; very few ferruginous stones; no boulders; firm surface 
Land use: grazing (pasture), sheep 
Drainage: very slow run-off; rapid infiltration; well drained 
Native vegetation: marri, blackboys, few banksia 
P ro f i l e  morphology 
Layer Depth (cm) 
Upper Lower 
Description 
0 12 Very dark greyish brown (10YR 3/2 moist) loamy sand; no mottles; massive structure; sandy fabric; abundant 
medium gravelly subrounded ferruginous gravels; abrupt boundary 
2 12 55 Yellowish brown (10YR 5/6 moist) loamy sand; n o  mottles; massive structure; earthy fabric; abundant 
medium gravelly subrounded ferruginous gravels; diffuse boundary 
3 55 105 Yellowish brown (10YR 5/6 moist) sandy loam; no mottles; massive structure; earthy fabric; abundant 
medium gravelly subrounded ferruginous gravels 
C h e m i c a l  a n a l y t i c a l  d a t a  ( < 2  m m  fraction) 
Layer Depth (cm) 
Upper Lower 
pH 
(H20) 
1 0 12 6.2 
2 12 35 6.7 
3 35 70 6.9 
4 70 100 6.9 
Exch. cations 
p H  Org C E C  K P CEC Ca M g  K Na 
(CaC12) (W/B) (1:5) (HCO3) (HCO3) 
% mS/m ppm p p m  me% 
5.5 3.59 5 120 11 9.22 1.37 0.20 0.11 
6.0 0.64 2 100 <2 3.00 0.47 0.04 0.18 
6.1 0.34 2 70 <2 1.76 0.49 0.12 0.03 
6.2 0.29 1 44 <2 1.31 0.52 0.08 0.03 
Exchangeable cations were extracted using 0.1M BaC12 (unbuffered) 
P h y s i c a l  a n a l y t i c a l  data 
Layer Depth (cm) Particle Size Distribution % 
Upper  Lower Coarse Medium Fine Silt Clay Bulk density 
sand sand sand 
0.6-2 m m  0.18-0.6 m m  0.02-0.18 m m  0.002-0.02 m m  < 0.002 m m  g/cm3 
1 0 12 29.9 18.3 41.5 6.1 4.2 - 
2 12 35 19.3 17.7 46.2 5.5 11.4 - 
3 35 70 17.6 19.4 45.5 4.9 12.6 1.76 
4 70 100 27.6 19.2 36.8 4.8 11.6 1.49 
Reported from the Western Australia Soil Profile Database. 
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10. Sandy loam over clay 
Location: 545000 E 6503700 N 
Landform/topography: rises (pattern); upper slope (element); 2% mean slope 
Land surface: no gravels; very few granite stones; hardsetting surface 
Land use: grazing (pasture), sheep; cropping, cereals 
Drainage: slow run-off; moderately slow infiltration; moderately well drained 
Vegetation: three mallee species, gimlet 
P ro f i l e  morphology 
Layer Depth (cm) 
Upper Lower 
1 0 12 
2 12 35 
3 35 85 
4 85 105 
Description 
Very dark greyish brown (10YR 3/2 moist) sandy loam; no mottles; massive structure; earthy fabric; abrupt 
boundary; nil dispersion; non-calcareous. 
Brown (7.5YR 4/4 moist) medium clay; few medium yellow mottles; 10-20 m m  moderate structure; smooth- 
ped fabric; few calcareous segregations; gradual boundary; nil dispersion; highly calcareous. 
Strong brown (7.5YR 5/6 moist) medium clay; common medium distinct brown mottles; 10-20 m m  moderate 
structure, smooth-ped fabric; many calcareous segregations; gradual boundary; nil  dispersion; highly 
calcareous. 
Brown (7.5YR 4/4 moist) medium clay; common medium distinct pale mottles; 10-20 m m  moderate 
structure; smooth-ped fabric; few calcareous segregations; nil dispersion; highly calcareous. 
C h e m i c a l  a n a l y t i c a l  d a t a  ( < 2  m m  fraction) 
Layer Depth (cm) p H  p H  Org C E C  K P CEC Ca M g  K Na 
Upper Lower ( H 2 0 )  (CaC12) (W/B) (1:5) (HCO3) (HCO3) 
% mS/m ppm p p m  me% 
1 0 10 9.2 8.3 0.92 29 > 300 10 11 3.34 3.71 0.99 2.44 
2 10 40 9.3 8.5 0.41 109 >300 3 22 3.45 8.05 1.98 9.36 
3 40 60 9.6 8.8 0.22 167 >300 <2 20 2.87 7.25 2.34 10.92 
4 60 85 9.5 8.7 0.15 172 >300 <2 18 1.91 6.40 1.88 8.96 
5 85 105 9.2 8.7 0.19 200 >300 <2 21 1.64 7.12 2.06 8.64 
Exchangeable cations were extracted using 1M NH4C12 at pH8.5 
P h y s i c a l  a n a l y t i c a l  data 
Layer Depth (cm) 
Upper Lower Coarse 
sand 
Medium 
sand 
Particle Size Distribution % 
Fine Silt 
sand 
Clay Bulk density 
0.6-2 mm 0.18-0.6 mm 0.02-0.18 mm 0.002-0.02 mm < 0.002 mm 
g/cm3 
1 0 10 11.6 35.3 26.9 9.8 16.5 1.48 
2 10 40 6.6 21.9 17.3 7.1 47.1 1.28 
3 40 60 6.6 13.4 13.9 13.8 52.3 1.39 
4 60 85 6.5 13.0 13.1 13.1 53.4 
5 85 105 9.9 15.3 12.1 6.6 56.0 1.63 
Reported from the Western Australia Soil Profile Database. 
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1 9 .  B r o w n i s h  g r e y  g r a n i t i c  l o a m y  sand 
Location: 461800 E 6428200 N 
Landform/topography: rises (pattern); upper slope (element); 2% mean slope 
Land surface: no gravels; no stones; very few granite boulders; firm surface 
Land use: grazing (pasture), sheep; cropping, cereals 
Drainage: slow run-off; moderate infiltration; moderately well drained 
Native vegetation: wandoo, marri 
P ro f i l e  morphology 
Layer Depth (cm) 
Upper Lower 
1 0 12 
2 12 55 
3 55 130 
4 130 150 
Description 
Greyish brown (10YR 5/2 moist) loamy coarse sand; no mottles; single grain structure; sandy fabric; no 
gravels. 
Very pale brown (10YR 7/3 moist) loamy coarse sand; very few medium distinct orange mottles; single grain 
structure; sandy fabric; no gravels. 
Light brownish grey (10YR 6/2 moist) sandy clay loam, coarse sandy; many coarse prominent orange, yellow 
mottles; massive structure; earthy fabric; n o  gravels. 
Light brownish grey (10YR 6/2 moist) sandy clay loam, coarse sandy; common coarse prominent orange 
mottles; massive structure; earthy fabric; n o  gravels. 
C h e m i c a l  a n a l y t i c a l  d a t a  ( < 2  m m  fraction) 
Layer 
Exch. cations 
Depth (cm) p H  p H  Org C E C  K P CEC Ca M g  K Na 
Upper Lower (1120) (CaC12) (W/B) (1:5) (HCO3) (HCO3) 
% mS/m ppm p p m  me% 
1 0 20 
2 20 37 
3 37 56 
4 56 78 
5 78 103 
5.8 5.1 0.88 6 50 10 
6.3 5.6 0.14 2 20 <2 
6.4 5.6 0.12 2 19 <2 
5.4 4.6 0.13 4 18 <2 
5.6 4.5 0.08 4 11 <2 
2.42 0.29 0.11 0.07 
0.78 0.28 0.03 <0.02 
0.85 0.35 0.04 <0.02 
1.18 2.46 0.04 0.26 
0.47 3.35 0.03 0.48 
Exchangeable cations were extracted using 0.1M BaC12 (unbuffered) 
P h y s i c a l  a n a l y t i c a l  data 
Layer Depth (cm) Particle Size Distribution % 
Upper Lower Coarse Medium Fine Silt Clay Bulk  density 
sand sand sand 
0.6-2 m m  0.18-0.6 m m  0.02-0.18 m m  0.002-0.02 m m  < 0.002 m m  g/cm3 
1 0 20 24.1 43 26.0 4.5 
2 2 0  37 20.6 37.5 30.8 5.6 
3 37 56 21.6 36.1 30.0 6.1 
4 56 78 26.0 17.2 14.9 12.6 
5 78 103 24.9 20.3 17.4 10.0 
4.2 1.53 
5.4 1.30 
6.3 1.60 
29.4 1.55 
27.4 - 
Reported from the Western Australia Soil Profile Database. 
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25. Red  brown sandy loam over clay valley soil 
Location: 522600 E 6498900 N 
Landform/topography: alluvial plain (pattern); valley flat (element); 1% mean slope 
Land surface: no gravels; no stones; no boulders; hardsetting surface 
Land use: grazing (pasture), sheep; cropping, cereals 
Drainage slow run-off; moderate infiltration; moderately well drained 
Native vegetation: York gum, salmon gum 
Pro f i l e  morphology 
Layer Depth (cm) 
Upper Lower 
0 9 
2 9 24 
3 24 53 
4 53 115 
Description 
Dark reddish brown (5YR 3/4 moist) sandy loam; no mottles; massive structure; earthy fabric; no gravels; no 
calcareous segregations. 
Yellowish red (5YR 4/6 moist) sandy clay loam; no mottles; massive structure; earthy fabric; no gravels; very 
few calcareous segregations. 
Yellowish red (5YR 4/6 moist) light medium clay; no mottles; 10-20 m m  moderate structure; rough-ped 
fabric; no gravels; many calcareous segregations. 
Yellowish red (5YR 4/6 moist) light medium clay; no mottles; 10-20 m m  moderate structure; rough-ped 
fabric; n o  gravels; many calcareous segregations. 
C h e m i c a l  ana ly t i c a l  d a t a  ( < 2  m m  fraction) 
Exch. cations 
Layer Depth (cm) pH pH Org C EC K P CEC Ca M g  K Na 
Upper Lower (H20) (CaC12) (W/B) (1:5) (HCO3) (HCO3) 
% mS/m ppm ppm me% 
1 0 9 6.8 6.3 0.84 9 >300 30 8.33 1.87 1.29 0.19 
2 9 27 8.2 7.4 0.33 8 >300 4 
3 27 53 9.1 8.1 0.26 14 150 2 18 9.92 4.52 0.59 1.42 
4 53 80 9.8 8.7 0.12 38 260 <2 15 3.90 5.00 0.80 5.60 
5 80 115 9.9 8.8 0.12 58 >300 <2 15 3.14 4.52 1.03 8.04 
Exchangeable cations were extracted using 1M NH4C12 at pH8.5 for layers 3, 4 and 5. Exchangeable cations were extracted using 0.1M 
BaC12 (unbuffered) for layers 1 and 2. 
P h y s i c a l  ana ly t i c a l  data 
Layer Depth (cm) 
Upper Lower Coarse 
sand 
Medium 
sand 
Particle Size Distribution % 
Fine Silt 
sand 
Clay Bulk  density 
0.6-2 mm 0.18-0.6 mm 0.02-0.18 mm 0.002-0.02 mm < 0.002 mm g/cm3 
1 0 9 14.2 29.6 27.5 10.6 18.2 1.45 
2 9 27 11.8 21.7 25.2 11.8 29.7 1.45 
3 27 53 11.8 18.1 24.3 15.5 30.4 1.34 
4 53 80 13.7 17.8 19.0 18.7 30.8 1.38 
5 80 115 15.5 18.0 18.5 15.5 32.5 - 
Reported from the Western Australia Soil Profile Database. 
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3 0 .  S h a l l o w  s a n d y  s u r f a c e d  v a l l e y  soil 
Location: 542600 E 6505800 N 
Landform/topography: alluvial plain (pattern); valley flat (element); 0% mean slope 
Land surface: no gravels; no stones; no boulders; soft surface 
Land use: cropping, cereals; grazing (pasture), sheep 
Drainage: very slow run-off; moderately slow infiltration; imperfectly drained 
Native vegetation: York gum, gimlet, salmon gum 
Pro f i l e  morphology 
Layer Depth (cm) 
Upper Lower 
1 0 9 
2 9 33 
3 33 65 
4 65 95 
Description 
Dark greyish brown (10YR 4/2 moist) sand; no mottles; single grain structure; sandy fabric; no gravels; 
abrupt boundary. 
Light yellowish brown (10YR 6/4 moist) clayey sand; no mottles; massive structure; sandy fabric; no gravels; 
abrupt boundary. 
Yellow (10YR 7/6 moist) medium clay; common medium distinct orange mottles; 10-20 m m  moderate 
structure; smooth-ped fabric; no gravels; few calcareous segregations; gradual boundary; highly calcareous. 
Brownish yellow (10YR 6/6 moist) medium clay; many medium distinct orange mottles; 10-20 m m  moderate 
structure; smooth-ped fabric; no gravels; common calcareous segregations; highly calcareous. 
C h e m i c a l  a n a l y t i c a l  d a t a  ( < 2  m m  fraction) 
Exch. cations 
Layer Depth (cm) pH pH Org C EC K P CEC Ca M g  K Na 
Upper Lower (1120) (CaC12) (W/B) (1:5) (HCO3) (HCO3) 
% mS/m ppm ppm me% 
1 0 9 7.2 6.8 1.63 16 200 35 7 4.55 1.64 0.44 0.22 
2 9 33 8.6 7.8 0.24 16 150 31 3 1.56 0.72 0.41 0.38 
3 33 65 9.1 8.6 0.14 153 >300 3 14 2.96 5.80 1.46 4.30 
4 65 95 9.2 8.6 0.18 161 >300 <2 14 2.39 5.45 1.40 4.20 
Exchangeable cations were extracted using 1M NH4C12 at p H  7 for layer 1 and with the same reagent at p H  8.5 for layers 2, 3 and 4. 
P h y s i c a l  a n a l y t i c a l  data 
Layer Depth (cm) 
Upper Lower Coarse 
sand 
Medium 
sand 
Particle Size Distribution % 
Fine Silt 
sand 
Clay Bulk density 
0.6-2 mm 0.18-0.6 mm 0.02-0.18 mm 0.002-0.02 mm < 0.002 mm g/cm3 
1 0 9 9.9 40.2 44.9 2.8 2.2 1.59 
2 9 33 16.4 40.3 36.1 4.2 3.1 - 
3 33 65 8.9 24.6 21.4 4.4 40.7 1.52 
4 65 95 9.3 22.5 20.7 6.4 41.0 
Reported from the Western Australia Soil Profile Database. 
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34. Grey alluvial clay 
Location: 462100 E 6427700 N 
Landform/topography: flood plain (pattern); valley flat (element); 1% mean slope 
Land surface: no gravels; no stones; no boulders; hardsetting surface 
Land use: grazing (pasture), sheep 
Drainage: no run-off; moderately slow infiltration; poorly drained 
Native vegetation: wandoo 
Pro f i l e  morphology 
Layer Depth (cm) 
Upper Lower 
1 0 10 
2 10 40 
3 40 75 
4 75 115 
Description 
Brown (10YR 4/3 moist) sandy loam; few fine distinct orange mottles; 50-100 m m  moderate structure; 
smooth-ped fabric; n o  gravels; clear boundary. 
Greyish brown (2.5Y 5/2 moist) medium clay; many coarse prominent brown mottles; 50-100 m m  moderate 
structure; smooth-ped fabric; n o  gravels; gradual boundary. 
Olive (5Y 4/4 moist) medium clay; no mottles; massive structure; n o  gravels; sharp boundary. 
Pale red (2.5YR 6/2 moist); common coarse prominent brown, yellow mottles; massive structure; n o  gravels; 
strongly cemented massive silcrete. 
C h e m i c a l  a n a l y t i c a l  data 
Layer 
Exch. cations 
Depth (cm) p H  p H  Org C E C  K P CEC Ca  M g  K Na 
Upper Lower (H20)  (CaCl2) (W/B) (1:5) (HCO3) (HCO3) 
% mS/m p p m  ppm me% 
1 0 10 
2 10 40 
3 40 75 
4 75 115 
5.3 4.8 0.42 25 28 3 1.98 2.40 0.04 0.59 
5.9 5.5 0.24 43 56 <2 5.99 9.05 0.12 1.55 
7.7 7.0 0.16 28 50 <2 2 4  9.19 13.24 0.11 1.56 
7.9 7.4 0.04 11 3 7  <2 
Exchangeable cations were extracted using 0.1M BaC12 (unbuffered) for layers 1 and 2; layer 3 was extracted using 1M NH4Cl2 at p1-17 
P h y s i c a l  a n a l y t i c a l  data 
Layer Depth (cm) 
Upper Lower Coarse 
sand 
0.6-2.mm 
1 0 10 
2 10 40 
3 40 75 
4 75 115 
11.7 
10.3 
9.8 
38.8 
Particle Size Distribution % 
Medium 
sand 
Fine 
sand 
Silt Clay Bulk density 
0.18-0.6 mm 0.02-0.18 mm 0.002-0.02 mm < 0 . 0 0 2  mm g/cm3 
34.3 27.7 7.3 19.1 1.60 
20.5 18.1 7.0 43.9 - 
19.7 19.9 8.5 42.2 1.68 
33.1 17.1 5.7 5.3 1.74 
Reported from the Western Australia Soil Profile Database. 
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3 5 .  O r a n g e  a l l u v i a l  l o a m y  sand 
Location: 453000 E 6535000 N 
Landform/topography: flood plain (pattern); valley flat (element); 0% mean slope 
Land surface: no gravels; no stones; no boulders; firm surface 
Land use: grazing (pasture), sheep; cropping, cereals 
Drainage: very slow run-off; moderately rapid infiltration; moderately well drained 
Native vegetation: flooded gum, jam, sheoak, York gum 
Pro f i l e  morphology 
Layer Depth (cm) 
Upper Lower 
Description 
1 0 14 
2 14 46 
3 46 62 
4 62 95 
Dark reddish brown (5YR 3/4 moist) loamy sand; no mottles; massive structure; sandy fabric; no gravels. 
Dark reddish brown (5YR 3/4 moist) loamy sand; no mottles; massive structure; sandy fabric; no gravels. 
Yellowish red (5YR 4/6 moist) sandy loam; no mottles; massive structure; earthy fabric; no gravels. 
Red (2.5YR 4/6 moist) sandy clay loam; common coarse distinct yellow and dark mottles; massive structure; 
earthy fabric; n o  gravels. 
C h e m i c a l  a n a l y t i c a l  d a t a  ( < 2  m m  fraction) 
Exch. cations 
Layer Depth (cm) pH pH Org C EC K P CEC Ca M g  K Na 
Upper Lower (1120) (CaC12) (W/B) (1:5) (HCO3) (HCO3) 
% mS/m ppm ppm me% 
1 0 14 6.0 5 0 0.48 100 2 1.33 0.19 0.16 0.03 
2 14 46 5.2 4.8 0.18 20 73 <2 1.06 0.65 0.12 0.56 
3 46 62 5.7 5.3 0.13 37 48 <2 0.59 1.42 0.08 1.16 
4 62 80 7.8 7.4 0.21 104 140 <2 8 2.72 7.21 0.28 1.16 
5 80 95 8.2 7.7 0.10 92 110 <2 9 2.05 5.63 0.25 2.04 
Exchangeable cations were extracted using 0.1M BaCl2 (unbuffered) for layers 1, 2 and 3; 1M NH4C12 at p H  7 for layer 4 and 1M NH4C12 at p H  8.5 for 
layer 5 
P h y s i c a l  a n a l y t i c a l  data 
Layer Depth (cm) Particle Size Distribution % 
Upper Lower Coarse 
sand 
Medium 
sand 
Fine 
sand 
Silt Clay Bulk density 
0.6-2 mm 0.18-0.6 ram 0.02-0.18 mm 0.002-0.02 mm < 0.002 mm g/cm3 
1 0 14 3.4 40.2 47.5 4.2 4.6 1.51 
2 14 46 3.0 40.0 46.3 5.2 5.4 1.52 
3 46 62 3.4 35.9 45.4 6.4 8.8 1.49 
4 62 80 1.7 20.4 34.9 6.3 36.7 1.72 
5 80 95 1.8 19.2 44.1 5.9 29.2 - 
Reported from the Western Australia Soil Profile Database. 
145  LAND RESOURCES SERIES No.11 
37.  L o a m y  s a n d  s u r f a c e d  val ley duplex 
Location: 490700 E 6499200 N 
Landform/topography: flood plain (pattern); valley flat (element); 1% mean slope 
Land surface: no gravels; no stones; no boulders; firm surface 
Land use: grazing (pasture), sheep 
Drainage no run-off; moderately slow infiltration; poorly drained 
Native vegetation: York gum, few jam, few other Acacia spp. 
Profile morphology 
Layer Depth (cm) 
Upper Lower 
1 0 9 
9 40 
3 40 73 
4 73 94 
5 94 125 
Description 
Dark greyish brown (10YR 4/2 moist) loamy sand; no mottles; <2 m m  weak structure; sandy fabric; no 
gravels; abrupt boundary. 
Light yellowish brown (10YR 6/4 moist) light loamy sand; few fine distinct orange mottles; single grain 
structure; sandy fabric; no gravels; abrupt boundary. 
Grey (10YR 6/1 moist) sandy clay; common medium distinct orange mottles; 10-20 m m  moderate structure; 
smooth-ped fabric; no gravels; sharp boundary. 
Grey (10YR 6/1 moist) sandy loam; common medium distinct orange mottles; 50-100 m m  moderate structure; 
smooth-ped fabric; no gravels; moderately cemented massive silcrete; sharp boundary. 
Light grey (10YR 7/2 moist) sand; single grain structure; n o  gravels. 
Chemical analytical d a t a  (< 2 m m  fraction) 
Layer Depth (cm) 
Upper Lower 
PH 
(H20) 
pH 
(CaCl2) 
Org C 
(VV/B) 
EC 
(1:5) 
mS/m 
K 
(HCO3) 
ppm 
P CEC 
(HCO3) 
ppm 
Ca 
Exch. cations 
M g  K 
me% 
Na 
1 0 9 5.6 4.0 2.21 535 150 3 4.28 7.57 0.32 22.0 
2 9 40 5.5 4.8 0.16 47 24 <2 0.32 0.78 0.04 2.13 
3 40 73 5.6 5.1 0.32 150 78 <2 1.51 4.50 0.14 7.90 
4 73 94 6.3 5.9 0.05 108 61 <2 1.13 3.57 0.13 0.66 
5 94 125 6.0 5.8 0.06 177 16 <2 0.18 1.71 0.02 5.05 
Exchangeable cations were extracted using 0.1M BaC12 (unbuffered) 
Physical analytical data 
Layer Depth (cm) 
Upper Lower Coarse 
sand 
Medium 
sand 
Particle Size Distribution % 
Fine Silt 
sand 
Clay Bulk density 
0.6-2 mm 0.18-0.6 mm 0.02-0.18 mm 0.002-0.02 mm < 0.002 mm 
g/cm3 
1 0 9 11.5 52.6 21.2 7.6 7.1 1.34 
2 9 40 8.4 63.3 21.6 3.8 2.9 1.58 
3 40 73 5.8 27.0 17.1 12.3 37.9 - 
4 73 94 9.8 46.2 36.4 3.1 4.5 1.89 
5 94 125 6.3 54.1 37.7 0.6 1.2 1.47 
Reported from the Western Australia Soil Profile Database. 
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APPENDIX 4 — Amalgamation o f  the soil types into 16 
major soil groups 
This Appendix amalgamates the Advisory Districts soils into 16 major  soil 
groups. Soil types with similar capabilities have been combined. I n  many cases 
these soil groups will be  adequate for describing the districts soils rather than 
using the full 42 soil types defined for the study area. Some of  the less common 
soil types, such as the Hardsetting gritty quartzitic soil, have been omitted 
from these groupings. 
Soil group Soil description Soil types 
Estimated area of 
advisory district 
(ha) 
Sandplain 
1. Poor  quality sandplain. Deep pale sand. 1, 22 25,000 
2. Hostile sandplain. Deep yellow acid sand, Shallow mottled zone. 6, 7 9,000 
3. Average quality sandplain. Deep yellow sand, Pale sand over gravel/loamy sand. 2, 4 127,000 
4. Good quality sandplain. Yellow gradational loamy sand. 3 129,000 
5. Buckshot gravel Buckshot gravel. 8 44,000 
Hillslopes 
6. Sandy surfaced duplex. Sand over yellowish clay at 3 0  to 70 cm. 12, 13, 11 126,000 
7. Loamy sand surfaced duplex. Loamy sand over yellowish clay at about 40 cm. 14,11 132,000 
8. Sandy loam over clay. Usually greyish, sandy loam over clay at about 20 cm. 10 116,000 
9. Rocky red  loam (York 
gum/jam). 
Rocky red brown loamy sand/sandy loam. 18 223,000 
10. Grey granitic loamy sand Brownish grey granitic loamy sand. 19 155,000 
(jam/ York gum). 
11. Darling Range gravelly 
loamy sand. 
Yellow gravelly loamy sand. 17 73,000 
12. Stony soils. Shallow, rocky, red b a r n s  and grey loamy sands. 24 93,000 
Valley floor 
13. Heavy valley floor soils. Red and grey sandy loam to sandy clay loam over clay. 25, 26 ,27 ,  28 72,000 
14. 
15. 
Sandy surfaced valley soils. 
Loamy alluvial soils. 
Sand to loamy sand over clay. 
Red and grey Warns alongside rivers and creeks 
29, 30, 37, 40 164,000 
(e.g. Avon floodplain). 33, 34, 36, 42 21,394 
16. Saline areas. A variety o f  soils. 32 24,000 
For areas outside the study area use  was made o f  the broadscale mapping o f  McArthur (1992) and Grealish (unpublished). See Figure 1, page 8. 
I n  the Dowerin, Quairading and West Dale areas use was made o f  the Atlas o f  Australian Soils.( Northcote et  al. 1967) 
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A P P E N D I X  5 I n t r o d u c t i o n  Steep R o c k y  Hi l l s  unit 
Considerations for  special  rural  • Fence off very steep and rocky 
sub  divisions Areas  in  the Darl ing Range Zone areas from stock (to control 
and western part o f  the Avon Valley erosion). 
are increasingly being sub-divided to By Neil Lantzke and Martin Revell '  • Grazing is possible on cleared, f o r m  h o b b y  f a r m s  a n d  rural 1Land Conservation Officer, Avon residential lots, less steep areas. 
Districts Agriculture Centre • Contour banks are needed on The broadscale mapping and land cleared areas because o f  the high capability information contained in 
risk o f  water erosion. this report  provide a framework for 
the  assessment  o f  the  suitabil i ty o f  • Firebreaks on  these steep rocky 
rural land for special rural purposes. areas are highly prone to water 
erosion. Loops in the firebreaks Special rural and rural residential and contour banks perpendicular p r o p e r t i e s  v a r y  i n  s i ze  f r o m  one to the firebreaks may be necessary hectare to about 20  ha. Lots smaller to control erosion. than 2 ha  require scheme water; lots 
o v e r  2 h a  r e q u i r e  a p o t a b l e  w a t e r  • Dams constructed on these areas 
supply, that is, water tanks to hold a may leak around rocks that often 
m i n i m u m  o f  9 2 , 0 0 0  L o f  wate r ,  occur in the floor o f  the dam. 
usual ly  obta ined f r o m  roof  run-of f  • Blasting of  rock may be necessary 
and/or supplementary groundwater  for installation o f  septic tanks. 
supply. 
S p e c i a l  r u r a l  areas  ( h o b b y  Yalanbee unit 
farms) usually contain some cleared • The free draining soils of  this unit 
or part  cleared areas on  which some have a high recharge hazard. No 
type o f  farming is practiced. Rural  further clearing should take place 
residential lots (rural living/rural because o f  the potential increase 
retreat)  are usua l ly  vege ta ted  and  in salinity elsewhere in the 
have a designated building envelope catchment. 
i n  w h i c h  a n y  b u i l d i n g  m u s t  be • Dams built in the Buckshot s igh ted .  S p e c i a l  management gravel soil type often leak. requirements that apply to rural sub- Preliminary drilling should be 
divisions can be  incorporated in  the undertaken to determine i f  a clay Town P lann ing  Scheme  dur ing  the base, which will hold water, is rezoning process or by  a management present. A t  sites where a clay base plan to be  incorporated in the scheme is absent, clay can be brought in also during rezoning. to line and seal the dam. 
Management provisions normally 
• Good ground cover needs to be relate to: maintained to prevent soil loss by 
• control of  fire hazards; wind and water erosion. 
• fire breaks; • Lateritic boulders can limit the 
• land clearing restrictions; siting o f  septic tanks. 
• building envelopes; Pindalup unit 
• revegetation; 
• • soil management (stock control); 
No further clearing should take 
place because of  the 
• water supply; waterlogging, water erosion and 
• effluent disposal; salinity hazards. This unit should 
• drainage; be left as a tree preservation area. 
• building setbacks. • Fence and revegetate 25 m either 
side of  the waterway. 
L a n d  u s e  c o n s i d e r a t i o n s  • 
The groundwater is usually saline 
but fresh water seepages are 
T h e  f o l l o w i n g  l i s t s  p r o v i d e  sometimes found on the margins 
recommendations and considerations o f  this unit. 
o f  interest to people living in  special • Cultivated firebreaks should not 
rural areas or  prospective buyers o f  cross the creekline (water erosion 
these ' l i festyle '  blocks. Note: these hazard). 
u n i t s  h a v e  b e e n  m a p p e d  o n  t h e  • Strategic grazing is possible for 
accompanying map sheets. fire control. 
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• Not suitable for the construction 
o f  buildings. 
L e a v e r  unit 
• No clearing should occur on, or 
immediately below, the 
breakaway face because of  the 
water erosion hazard. 
• The breakaway face should be 
fenced off to prevent grazing and 
reduce the erosion risk. 
• Grade or contour banks are often 
needed below the breakaway to 
control run-off. 
• Dams built into the pink clays of 
the lateritic profile often leak. 
• Areas o f  Yellow gravelly loamy 
s a n d  that occur on less steep 
areas provide good grazing and 
cropping. 
S h e a h a n  unit 
• No further clearing should take 
place owing to the high recharge 
hazard. 
• Strategic windbreaks may be 
needed on cleared land to reduce 
the risk o f  wind erosion. 
Michib in  unit 
• This unit contains many sites that 
are suitable for dam construction. 
• Grade or contour banks are often 
needed to control water erosion. 
• Less steep areas provide good 
grazing and cropping. 
• Rock outcrop may limit house 
pad construction and the siting of 
septic tanks. 
K o k e b y  unit 
• Strategic windbreaks may be 
needed on cleared land to reduce 
the risk o f  wind erosion. 
M a i t l a n d  unit 
• These swampy, waterlogged areas 
should not be  developed. 
• Not suitable for clearing or 
building (salinity and 
waterlogging hazard). 
W i l l i a m s  unit 
• Saline areas are unsuitable for 
special rural sub division. 
• Fence and revegetate at least 25 m 
either side o f  the water course and 
exclude stock for streambank 
protection. 
• Waterlogged areas give poor 
support for house foundations. 
D a l e  unit 
• Saline areas are unsuitable for 
special rural development. 
• Waterlogged areas give poor 
support for house foundations. 
H a m e r s l e y  unit 
• Fence and revegetate gullies. 
• Cultivated firebreaks should not 
cross the creekline because of  the 
water erosion hazard. 
Y o r k  unit 
• See Michibin unit. 
A v o n  unit 
• See Williams unit 
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APPENDIX 6 - Correlation of  the soil landscape units 
mapped in this study with landform units 
described in other studies. 
Lantzke and Fulton (1993) Other studies 
Zone o f  Ancient Drainage Bettenay and Hingston (1961) 
Ulva Ulva 
Booraan Booraan 
Collgar Collgar 
Danberrin Danberrin 
Steep Rocky Hills Danberrin 
Belka 
Merredin Merredin 
Nangeenan Nangeenan 
Baandee Baandee, Stirling, Hines Hill 
Zone o f  Rejuvenated Drainage Mulcahy and Hingston (1961) 
Quailing Quailing (erosional and 
depositional) Kauring, Monkopen 
Ewerts Balkuling, Belmunging, 
Malebelling (M2) 
York York, Malebelling 
Hamersley York 
Steep Rocky Hills York, Malebelling 
Avon Avon 
Mortlock Mortlock, Calje 
Eaton Kauring, Monkopen 
Darling Range and West Kokeby Zones McArthur etal .  (1977) 
Yalanbee Dwellingup 
Pindalup Pindalup 
Leaver 
Michibin Michibin 
Steep Rocky Hills 
Williams Williams 
Kokeby 
Sheahan 
Dale 
Maitland 
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APPENDIX 7 -  Area and percentage occurrence of  soil 
landscape units and soil types within the 
Northam Advisory District 
Table A.7.1 Es t imated  a r e a  a n d  percentage  occurrence o f  each  soil landscape  unit 
wi th in  the  N o r t h a m  Advisory  District 
Physiographic region Unit Area 
(ha) 
% o f  Zone % Northam 
Advisory District 
Zone  o f  Ancient  Drainage Ulva 153,700 21 9 
Booraan 154,600 21 9 
Danberrin 80,600 11 5 
Coligar 44,900 6 3 
Belka 112,400 15 7 
Belka (Saline) 7,500 1 1 
Merredin 73,400 10 4 
Merredin (Saline) 300 <1 <1 
Nangeenan 14,700 2 1 
Baandee 80,800 11 5 
Steep Rocky Hills 10,700 2 1 
Total 733,600 100 45 
Z o n e  o f  Rejuvenated  Drainage Quailing 45,000 6 3 
Eaton 36,700 5 2 
Ewerts 159,300 22 10 
York (AV) + 192,700 27 12 
York (EAV)++ 121,500 17 7 
Hamersley 9,200 1 1 
Mortlock 62,000 9 4 
Avon 20,200 3 1 
Steep Rocky Hills 68,500 10 4 
Total 715,100 100 44 
Dar l ing  Range Yalanbee 51,700 25 3 
and Leaver 70,600 34 4 
West  Kokeby Zones Pindalup 4,600 2 <1 
Michibin 30,500 15 2 
Williams 7,200 3 <1 
Kokeby 19,500 9 1 
Sheahan 3,000 1 <1 
Dale 7,100 3 <1 
Maitland 600 <1 <1 
Steep Rocky Hills 12,900 7 1 
Total 208,300 100 11 
River 700 
Advisory District 
Total 1,657,700 
For areas outside the study area use was made o f  the broadscale mapping o f  McArthur (1992) 
and Grealish (unpublished). See Figure 1, page 8. In the Dowerin, Quairading and West Dale 
areas, use was made o f  the Atlas o f  Australian Soils (Northcote e t  al. 1967). 
+ The York unit within the Avon Valley. 
++ The York unit east o f  the Avon Valley, 
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Table A .  7.2. Es t ima ted  a r e a  a n d  percentage  occurrence  o f  soil types wi th in  t h e  N o r t h a m  Advisory  District 
Estimated area within 
the Northam 
Advisory District (ha) 
Estimated percentage 
o f  the Northam 
Advisory District 
Sandpla in  a n d  gravelplain soils 
1. Deep pale sand. 29,600 2 
2. Deep yellow sand. 49,700 3 
3. Yellow gradational loamy sand. 128,600 8 
4. Pale sand over gravel/loamy sand. 77,100 5 
5. Waterlogged sand. 4,600 <1 
6. Deep yellow acid sand. 1,500 < 1 
7. Shallow cemented laterite. 7,700 <1 
8. Buckshot gravel. 44,100 3 
Hillside soils - developed f r o m  t h e  dissected lateri t ic  profile 
9. Shallow hardsetting grey sandy loam over clay. 16,100 1 
10. Sandy loam over clay. 116,200 7 
11. Loamy sand over clay. 75,100 5 
12. Shallow sandy surfaced duplex. 21,000 1 
13. Deep sandy surfaced duplex. 29,700 2 
14. Loamy sand surfaced duplex. 57,000 3 
15. Sandy loam over pinkish clay below breakaways. 2,000 <1 
16. Breakaway face and ironstone cap. 2,700 <1 
17. Yellow gravelly loamy sand. 73,200 4 
Hillside soils - developed f r o m  freshly exposed rock 
18. Rocky red brown loamy sand/sandy loam. 223,100 14 
19. Brownish grey granitic loamy sand. 155,400 9 
20. Red  brown doleritic clay loam. 34,900 2 
21. Hardsetting gritty quartzitic soil. 6,200 <1 
22. Coarse granitic sand. 4,200 <1 
23. Waterlogged greyish loamy sand/sandy loam. 9,000 1 
24. Stony soils. 92,700 6 
Valley f loor  soils 
25. Red brown sandy loam over clay valley soil. 55,000 3 
26. Red clay valley soil. 7,300 <1 
27. Grey clay valley soil. 7,300 <1 
28. Grey to brown cracking clay. 2,200 <1 
29. Deep sandy surfaced valley soil. 45,000 3 
30. Shallow sandy surfaced valley soil. 67,400 4 
31. Powdery surfaced calcareous soil. 16,200 1 
32. Soils fringing the salt lakes. 24,200 1 
33. Red  brown alluvial loam. 8,100 1 
34. Grey alluvial clay. 10,000 1 
35. Orange alluvial loamy sand. 5,500 <1 
36. Grey alluvial self-mulching clay. 600 <1 
37. Loamy sand surfaced valley duplex. 46,400 3 
38. Pale valley floor sand. 18,300 1 
39. Yellow alluvial sand. 800 <1 
40. Sandy surfaced valley duplex. 5,000 <1 
41. Poorly drained sandy loam duplex. 5,600 <1 
42. Alluvial loam. 2,700 <1 
43. Salt lakes and swamps. 64,300 4 
F o r  areas  outs ide  the  s tudy  a rea  u s e  w a s  m a d e  o f  t h e  b roadsca le  m a p p i n g  o f  McAr thu r  (1992)  and  Grealish 
(unpublished). See Figure 1, page 8. In the Dowerin, Quairading and West Dale areas use was made o f  the Atlas of 
Australian Soils (Northcote e t  al. 1967). 
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APPENDIX 8— Area  o f  Class I-V land for various land  uses within the Nor tham Advisory 
District 
Area (ha) 
I II III IV V 
Pasture 534,000 588,500 135,500 214,900 31,500 
Wheat 516,300 554,600 269,100 64,500 100,100 
Lupins 177,400 670,100 162,100 325,100 169,900 
Field peas 50,500 179,300 233,500 657,900 383,400 
Canola 320,300 686,300 196,500 158,000 143,600 
Percentage occurrence 
I II III IV V 
Pasture 36 39 9 14 2 
Wheat 34 37 18 4 7 
Lupins 12 44 11 22 11 
Field peas 3 12 15 44 26 
Canola 21 46 13 10 10 
* To calculate areas o f  soil types in areas outside the study area use was made o f  the broadscale mapping of  McArthur 
(1992) and Grealish (unpublished). See Figure 1, page 8. In the Dowerin, Quairading and West Dale areas use was 
made of  the Atlas o f  Australian Soils (Northcote et  al. 1967). 
L a n d  c a p a b i l i t y  classes 
Class I Land wi th  a very high capability for the proposed use. Either there are n o  physical 
limitations to the specified land use, or  the limitations are easily overcome. Risk of 
land degradation is low. 
Class I I  Land wi th  a high capability for  the proposed use. Some physical limitations do occur, 
affecting either its use, or  land degradation risk. These limitations can be overcome 
through careful planning or moderate application o f  conservation measures. 
Class I I I  Land wi th  a fair capability for the proposed use. Physical limitations do occur which 
will  significantly affect land use or result in  moderate risk o f  land degradation. 
Careful planning and/or extensive conservation measures are required. 
Class I V  Land with a low capability for the proposed use. There is a high degree o f  physical 
limitation or a high risk o f  degradation which can only be overcome with expensive 
conservation measures or development costs. Future technology or economic 
circumstances may  change this classification. 
Class V Land wi th  a very poor capability for the proposed activity or use. The severity o f  its 
physical limitation prohibits its use. 
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APPENDIX 9— Area o f  land within the Northam Advisory District affected, or at risk of 
being affected, by different forms o f  land degradation 
Waterlogging hazard 
1 2 3 4 5 
Little or no Minor Moderate Major Severe 
Area (ha) 
% Northam Advisory District 
902,300 438,200 169,700 50,200 12,300 
57 28 11 3 1 
Where: 
1. Little or no waterlogging — Waterlogging does not occur or very rarely occurs. 
2. Minor — Transient waterlogging occurs some areas in wet years. Crop yields are reduced in 
these years. 
3. Moderate — Waterlogging occurs in wet years. Crop yields can be significantly reduced in 
some areas in these years. 
4. Major — Waterlogging occurs in most years. Cropping generally uneconomic. 
5. Severe — Salt lakes, drainage lines and swamps which remain wet into summer. Cropping 
not possible, pasture growth poor. 
Traffic compact ion  p a n  hazard 
1 2 3 4 
Not prone Some risk/unknown Moderate High 
Area (ha) 
% Northam Advisory District 
640,700 552,400 329,000 50,500 
41 35 21 3 
Where: 
1. Not prone — Not prone to the development of  traffic compaction pans. 
2. Some risk/unknown — Shallow duplex soils which may develop a traffic compaction pan. Economic responses 
to deep ripping are not well documented. 
3. Moderate — Traffic compaction pans develop after years of  cultivation. Economic responses to deep 
ripping can occur (deep duplex soils and some sandplain soils). 
4. High — Traffic compaction pans readily develop. Economic deep ripping responses are well 
documented (e.g. Deep yellow sand). 
Non-wet t ing  hazard 
1 
Not prone 
2 
Minor 
3 4 
Moderate Major 
Area (ha) 591,400 795,500 221,200 20,900 
% Northam Advisory District 38 47 14 1 
Where: 
1. Not prone — Not prone to developing non-wetting problems. Generally loamy and clayey textured soils. 
2. Minor — Sandy and loamy sand surfaced soils which have the potential to develop some minor non-wetting 
problems. 
3. Moderate — Non-wetting soils. Germination can be delayed and yields reduced. Includes many of  the sandplain 
soils. 
4. Major — Very non-wetting soils. Breakaway face and associated soils and `morrel soils'. 
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Wind  erosion hazard 
1 
Very low 
2 3 4 5 
Low Moderate High Severe 
Area (ha) 102,300 587,800 651,800 169,900 60,900 
% Northam Advisory District 7 37 41 11 4 
Where: 
1. Very low — Soils with little risk of  wind erosion. Heavy soils and poorly drained areas. 
2. Low — Moderately erodible soils. Soils that are stable owing to their inherent structure or hardsetting 
nature. Surface textures are generally sandy barns. 
3. Moderate — Erodible soils supporting good plant growth. Surface textures are generally loamy sands. 
4. High — Highly erodible soils supporting good plant growth. The surface texture is generally a sand. 
5. Severe — Highly erodible soils supporting poor plant growth e.g. Deep pale sand. 
Water  erosion hazard 
1 
Very low 
2 
Low 
3 
Moderate 
4 
High 
Area (ha) 
% Northam Advisory District 
378,100 
24 
545,900 
35 
625,800 
40 
23,000 
1 
Where: 
1. Very low — Sandy soils with high infiltration rates, and valley floor soils. 
2. Low — Moderately erodible soils on gentle slopes. 
3. Moderate — Moderately erodible soils on moderate to steep slopes. 
4. High — Very highly erodible soils on steep slopes. 
Surface soil acidification hazard 
1 
Low 
2 
Moderate 
3 
High 
Area (ha) 
% Northam Advisory District 
145,700 
9 
315,600 
20 
1,111,400 
71 
Where: 
1. Low Heavy textured soils with a high pH buffering capacity and low potential for leaching. Also 
includes soils that are unproductive (under current farming systems). 
2. Moderate — Productive soils with a sandy loam topsoil which takes a longer time to acidify than category 3 
(moderate p H  buffering capacity, moderate potential for leaching). 
3. High — Productive soils with a topsoil having a texture of less than a sandy loam (low p H  buffering 
capacity and a high potential for leaching from the topsoil). 
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Sub surface soil acidification hazard 
1 
Low 
2 
Moderate 
3 
High 
Area (ha) 
% Northam Advisory District 
384,300 
24 
530,100 
34 
658,200 
42 
Where: 
1. Low Heavy textured soils with a high pH buffering capacity and low potential for leaching from the 
sub surface layer (10-30 cm). Also includes soils that are unproductive (under current farming 
systems). 
2. Moderate - Productive soils with a sandy loam sub surface layer (10-30 cm) which takes a longer time to 
acidify than category 3 (moderate pH buffering capacity, moderate potential for leaching from 
this layer). 
3. High Productive soils with a sub surface (10-30 cm) texture of less than a sandy loam (low pH 
buffering capacity and a high potential for leaching from this layer). 
Surface soil s t ructure decline hazard 
1 
No risk 
2 
Some risk/unknown 
3 
High risk 
Area (ha) 
% Northam Advisory District 
410,400 
26 
944,400 
60 
218,000 
14 
Where: 
1. No risk 
2. Some risk/unknown risk 
3. High risk 
— Sandy surfaced soils and self-mulching clays. 
— Loamy sand surfaced soils. 
— Soils with a surface texture of  a sandy loam to clay that are prone to structural 
deterioration 
* To calculate areas of  soil types affected by each degradation hazard for the Northam Advisory District use was made 
of  the broadscale mapping of  McArthur (1992) and Grealish (unpublished) in areas outside the study area. See 
Figure 1, page 8. In the Dowerin, Quairading and West Dale areas use was made of  the Atlas o f  Australian Soils 
(Northcote et al. 1967). 
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